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For  the  Journal  of  the  Franklin  Institute. 

The  Bar  at  the  Mouth  of  the  3Iississippi  River. 
By  D.  S.  Howard,  Civ.  &  Marine  Eng. 

The  vast  importance  of  this  impediment  to  the  trade  of  one  of  the 
greatest  commercial  thoroughfares  in  the  world,  together  with  the  other 
incalculable  evils  arising  out  of  the  freshets  of  this  river  alone,  is  well 
calculated  to  demand  from  an  enlightened  people  a  remedy,  which  may 
also  be  applied  to  numerous  similar  obstructions  to  navigation  in  other 
streams  that  have  existed  ever  since  the  world  began,  and  will  ever 
exist  until  the  subject  shall  have  received  the  attention  due  to  it. 

There  is  no  improvement  within  the  reach  of  science  of  the  same 
importance,  that  has  so  baffled  the  research  of  scientific  men  as  that 
of  rivers  and  harbors.  Still,  there  is  no  reason  to  despair,  for  "ne- 
cessity is  the  mother  of  invention,"  and  we  may  look  upon  the  bar  at 
the  mouth  of  the  Mississippi,  as  a  near  relative  to  necessity,  if  not 
the  real  parent  of  some  invention  that  will  free  the  world,  not  only 
of  bars  at  the  mouths  of  rivers,  but  from  various  other  obstructions 
above,  as  far  as  the  current  will  admit  of  navigation  without  locks. 

The  invention,  in  fact,  has  already  been  made;  but,  in  a  republican 
government  like  ours,  where  a  majority  of  the  whole  people  have  to 
sanction  the  policies  adopted  by  the  government,  it  is  necessary  that 
every  subject  of  so  much  importance  as  this,  should  be  thoroughly  dis- 
cussed before  any  great  deviation  can  be  made  from  the  beaten  track, 
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however  unsuccessful  we  may  hitherto  have  been  in  it.  It,  therefore, 
behooves  us  all  to  search  among  the  established  facts  of  the  case  for 
a  true  remedy. 

If  the  remedy  be  found  in  any  invention  already  made,  let  the  argu- 
ments be  put  forth  sustaining  it  by  every  advocate  for  the  improve- 
ment of  our  country,  the  advancement  of  commerce,  and  justice  to 
the  bold  originator  of  the  plan,  that  it  may  be  applied  before  the  gov- 
ernments of  Europe,  or  some  power  not  dependent  upon  the  people  to 
sanction  their  policies,  adopt  the  honor  as  well  as  the  profit  of  a  pro- 
ject so  important  to  the  world  at  large. 

The  newspapers  are  already  bringing  out  Kapoleon  III.  as  the  pro- 
jector of  "  artificial  lakes  for  the  improvement  of  the  Loire  and  other 
rivers  of  France,"  and,  at  the  same  time,  say  that  "it  has  been  sug- 
gested for  the  improvement  of  the  Ohio,"  without  mentioning  the  name 
of  the  man  who  suggested  it. 

We  may  here  observe  a  prevailing  disposition  in  human  nature  to 
make  royalty  the  centre  of  greatness  in  the  useful  arts  and  sciences, 
as  well  as  those  of  politics  and  war,  by  clothing  it  with  the  happy 
thoughts  and  suggestions  of  the  more  humble  searchers  after  scientific 
truths.  This  would  seem  to  be  among  the  moral  evils,  but,  if  so,  it  is 
one  out  of  which  great  good  is  often  produced. 

The  weakest  ruler  knows  enough  of  human  nature  to  expect  the 
clamorous  applause  of  the  weak  and  designing  part  of  his  people,  for 
all  the  great  designs  he  may  be  instrumental  in  carrying  out,  whether 
he  be  the  originator  of  them  or  not ;  but  that  portion  of  mankind 
whose  applause  is  of  any  value  are  ready  to  do  justice  to  the  real  pro- 
jector also.  ^Nlan}^  great  projects  are  thus  carried  out  through  the  in- 
fluence of  concentrated  political  power  that  might  never  have  come  to 
light  by  any  other  means,  until  the  originators  were  beyond  the  reach 
of  benefit  from  them. 

Napoleon  III.,  in  adopting  this  plan,  would  manifest  more  discern- 
ment, more  magnitude  of  purpose,  and  more  ability  to  become  great 
among  a  scientific  people,  than  is  common  to  heads  of  governments  of 
any  kind. 

We  have  the  facts  and  figures  before  us,  from  a  source  we  have  a 
right  to  respect  as  the  best  authority,  countenanced  by  the  highest 
scientific  ability  in  that  department  of  the  nation,  which  show  beyond 
a  peradvcnture  that  one  of  the  main  tributaries  of  the  Mississippi  may 
be  placed  under  perfect  control  by  the  expenditure  of  a  small  sum  of 
money  compared  to  the  amount  of  property  (saying  nothing  about  the 
lives)  lost  at  every  great  freshet.  These  figures  also  show  that  the 
perfect  control  over  the  freshets  of  the  Ohio  river,  would  have  kept 
the  waters  within  the  levees  on  the  lower  Mississippi,  through  the  two 
last  great  freshets,  which  would  have  saved  enough  to  have  made  a 
good  beginning  towards  improving  all  of  the  other  principal  tributaries, 
and  securing  the  whole  system  of  rivers  against  any  serious  damages 
from  flood  forever,  besides  the  untold  amount  of  benefit  from  the  im- 
provement of  their  navigation. 

There  is  always  good  water  over  the  bar  at  the  mouth  of  the  river 
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at  any  and  all  times  when  the  river  is  confined  within  its  banks.  It  is 
only  when  the  freshets  of  the  numerous  tributaries  act  sufficiently  in 
unison  to  cause  an  overflow  of  the  levees,  that  the  deposit  at  the  mouth 
becomes  troublesome.  This  fact,  alone,  shows  conclusively  that  the 
■whole  evil  is  due  to  the  additional  amount  of  sediment  produced  by 
the  freshets ;  and,  though  lateral  outlets  could  be  produced  sufficient 
to  relieve  the  levees  and  enable  them  to  confine  the  remainder  of  the 
water,  the  navijration  would  still  be  obstructed.  The  only  benefit  of 
the  lateral  outlets  would  be  the  saving  of  swamp  lands. 

Another  important  fact  is,  that  nature  has  provided  better  for  the 
true  remedy  of  all  the  evils  arising  out  of  the  overflow  of  the  Missis- 
sippi than  of  most  other  rivers.  All  who  have  explored  its  head  Avaters 
bear  testimony  to  it.  The  facilities  for  reservoirs  are  seldom  surpassed. 
The  country  is  filled  with  hikes  and  ponds. 

The  question  has  been  raised  (and  strange  to  say  by  professed  en- 
gineers, Avho,  however,  are  opposed  to  the  reservoir  system,)  against 
the  usefulness  of  reservoirs  without  the  expense  of  constant  attend- 
ance to  regulate  them.  It  is  true  that  a  limited  number  may  be  made 
more  useful  if  attended  to  and  drawn  off"  at  proper  times,  but  common 
observation  might  teach  us  the  usefulness  of  reservoirs  without  attend- 
ance, by  comparing  such  rivers  as  have  natural  reservoirs  with  those 
that  have  not,  as  the  upper  Mississippi  with  the  upper  Missouri.  The 
one  heads  in  numerous  rice-lakes  and  swamps,  and  the  other  in  the 
narrow  valleys  of  the  Rocky  Mountains.  The  one  is  a  gentle,  pure, 
crystal  stream  until  joined  by  some  of  its  turbulent  tributaries,  and 
the  other  is  a  Avild,  furious  stream,  subject  to  be  influenced  by  every 
rain  or  season  of  melting  snow,  causing  freshets  that  change  the  cur- 
rent of  the  stream  and  wash  away  the  banks,  tearing  up  trees,  and 
furnishing  materials  for  bars,  rafts,  snags,  and  sawyers ;  and,  when 
acting  in  concert  with  other  similar  streams  in  the  same  great  basin, 
produce  the  great  freshets  that  overflow  the  levees  on  the  lower  Mis- 
sissippi, causing  great  destruction  of  property,  enough  at  every  such 
freshet,  if  properly  applied,  to  establish  the  fact  at  least,  that  the  reser- 
voir system  is  the  only  true  system  for  the  improvement  of  rivers. 

We  may  also  compare  the  magnificent  St.  Lawrence  with  any  other 
river  of  the  opposite  character;  there  is  not  one  of  the  three  hundred 
thousand  square  miles  of  this  great  basin  that  would  not  Avarrant  culti- 
vation so  far  as  the  climate  is  concerned.  There  are  no  parched  deserts 
or  inundated  swamp  lands  to  rechiim.  Althougli  there  are  many  tur- 
bulent little  streams  among  the  head  Avaters  of  this  noble  river,  the 
natural  reservoirs  are  so  extensive  and  their  surfaces  bear  such  a  pro- 
portion to  the  width  of  their  outlets,  that  any  rush  of  water  from  any 
combination  of  causes,  is  SAvallowed  up  Avithout  causing  any  sudden 
rise  in  the  river  beloAv. 

It  is  wholly  unnecessary  to  include  in  estimates  of  the  reservoir 
system  a  large  item  of  expense  for  attendance  after  tlie  reservoirs  are 
built  if  the  Avork  be  properly  and  permanently  done.  The  outlets  of 
each  reservoir  should  haA^e  a  width  proportional  to  the  amount  of  water 
to  be  discharged,  and  the  height  of  the  dam,  which  should  never  be 
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overflowed ;  then,  the  greater  the  proportion  which  the  area  of  the 
surface  of  the  reservoir  bears  to  that  of  the  water-shed,  the  nearer 
perfect  will  be  the  regimen  of  the  river  below. 

One  of  the  beauties  of  the  reservoir  system  is,  that  any  amount  of 
money,  however  small,  if  properly  expended,  creates  an  immediate 
corresponding  permanent  benefit,  which  is  well  calculated  to  encourage 
the  completion  of  the  system. 

It  is  no  part  of  my  purpose  here  to  set  forth  the  numerous  advan- 
tages of  the  reservoirs  in  a  country  Avhere  the  streams  below  require 
them.  We  have  only  to  turn  the  American  mind  from  speculations  of 
far  less  importance,  by  showing  the  possibility  of  complete  success,  at 
a  moderate  comparative  cost. 

It  would  seem  to  be  an  easy  matter  of  calculation  to  determine  the 
comparative  cost  of  retaining  the  surplus  waters  of  the  Mississippi 
near  its  source  in  spacious  reservoirs,  and  confining  them  by  levees 
less  than  one  mile  apart,  and  over  a  thousand  miles  long,  each. 

Where  natural  reservoirs  do  not  exist  among  the  numerous  tribu- 
taries to  the  Mississippi,  it  is  not  being  over-trustful  to  rely  upon  a 
diversified  country  containing  a  million  or  more  of  square  miles,  the 
extent  of  the  great  water  shed  of  this  river,  to  afibrd  facilities  for 
reservoirs  better  than  the  bed  of  the  lower  part  of  the  river,  where 
there  are  no  materials  but  mud  and  perishable  timber  afforded  for 
structures  which,  when  constructed,  are  not  only  liable  to  be  worn 
away  by  the  various  freaks  of  the  current  at  different  stages  of  the 
flood,  but  are  subject  to  destruction  at  any  time  by  the  numerous  ani- 
mals that  burrow  in  the  banks  near  the  surface  of  the  water. 

The  amount  of  dike  required  to  keep  the  surplus  waters  of  any  river 
back,  if  built  along  the  banks  of  the  upper  streams  without  regard  to 
the  best  locations  for  reservoirs,  would  bear  the  same  proportion  to 
the  levees  inversely,  as  the  land  overflowed  by  the  dikes,  to  the  surface 
of  the  stream  enclosed  by  the  levees.  This  brings  the  subject  fairly 
before  us.  To  all  who  have  had  occasion  to  observe  the  features  of 
rivers  and  river  basins,  it  is  conclusive,  that  in  no  case  can  it  cost  as 
much  to  retain  the  surplus  waters  of  any  river  or  that  amount  which 
overflows  the  banks,  by  reservoirs  above,  as  by  levees  below.  It  is  also 
evident  that  locations  may  be  selected  somewhere  within  the  great  basin 
of  any  principal  stream,  that  will  not  only  reduce  the  expense  of  dams 
and  dikes,  but  lessen  materially  the  land  to  be  overflowed. 

It  is  well  known  that  the  land  along  rivers  which  empty  into  the 
ocean  is  valuable  in  proportion  to  its  proximity  to  the  coast  generally, 
both  on  account  of  the  quality  of  the  soil,  and  the  convenience  of  get- 
ting its  products  to  market.  The  climate  is  also  different,  in  favor  of 
the  lower  waters,  unless  where  nature,  in  a  seeming  desire  to  give  us  a 
useful  hint,  has  supplied  the  country  at  the  source  of  some  few  streams, 
such  as  the  Oswego  river  in  New  York,  the  river  Trent  in  Canada,  and 
some  of  the  other  principal  tributaries  to  the  St.  Lawrence,  which  bear 
incontrovertible  testimony  to  the  correctness  of  the  policy  of  sacri- 
ficing the  land  necessary  at  or  near  the  source,  for  the  benefit  of  that 
and  other  property  nearer  the  mouth  of  a  river. 
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From  a  careful  consideration  of  the  admitted  facts  of  the  case,  it  is 
evident  that  nothing  short  of  the  reservoir  system  will  ever  be  per- 
fectly satisfactory  to  the  aggregate  interest  in  the  Mississippi  river. 
In  the  meantime  something  must  be  done  for  the  commercial  interests 
immediately. 

In  February  last,  the  New  Orleans  Chamber  of  Commerce  reported 
that  five  millions  and  a  half  of  dollars  worth  of  property  was  held  in 
check,  at  one  time,  by  the  bar  at  the  mouth  of  the  river.  I  am  confi- 
dent this  is  no  exaggeration,  as  I  counted  sixty-seven  three-masted 
vessels  at  anchor  near  the  bar,  inside  and  out,  and  aground  on  it,  at 
the  South-west  Pass,  on  the  morning  of  the  twenty-fourth  of  the  same 
month,  the  most  of  which  were  undoubtedly  detained  by  the  vast  accu- 
mulation of  sediment.  The  river  was  then  overflowing  its  banks  and 
levees  at  near  the  highest  point  ever  reached. 

The  only  means  for  immediate  relief  are  dredging  and  scouring. 
Dredging  was  resorted  to  in  18B9,  by  Capt.  A.  Talcott,  one  of  the 
ablest  engineers  ever  in  the  U.  S.  service,  under  very  unfavorable  cir- 
cumstances ;  but,  had  he  possessed  the  advantages  of  the  improved 
machinery  now  in  use,  he  would  have  been  eminently  successful,  as 
he  usually  is  in  all  of  his  undertakings,  more  especially  in  the  improve- 
ment of  rivers  and  harbors. 

In  a  very  able  report  to  the  Chamber  of  Commerce  of  New  Orleans 
by  A.  J.  Duncan,  in  February  last,  a  plan  of  dredging  and  scraping 
is  recommended,  such  as  has  been  tried  with  some  success,  but  it  would 
seem  that  a  more  economical  use  of  power  might  be  made  by  raising 
the  material  and  depositing  it  on  each  side  of  a  three  hundred  feet 
channel,  which  could  be  done  without  lighters  by  improved  machinery 
already  tested:  the  cost  of  outfit  would  be  no  more  than  that  for  dredg- 
ing and  scraping,  and  the  cost  of  working  much  less.  By  these  means 
the  current  in  the  channel  would  be  increased  by  the  deposit  on  the 
side;  while,  with  wings  recommended  by  Mr.  Duncan  so  constructed 
as  to  increase  the  current  near  the  bottom,  and  a  proper  construction 
of  the  lower  machinery  of  the  dredge  for  stirring  up  the  mud,  as  much 
"would  be  carried  off  by  the  current  as  when  the  drag  and  scraper  are 
used,  with  much  less  power,  besides  what  is  raised  and  deposited  out- 
side the  three  hundred  feet. 

The  possibility  of  depositing  the  excavated  material  one  hundred 
and  fifty  feet  from  where  it  is  raised  without  lighters,  might  be  ques- 
tioned were  it  not  that  machines  are  now  in  operation  in  similar  and 
less  favorable  material,  which  is  readily  discharged  by  a  spout  inclined 
less  than  an  inch  to  the  foot. 

If  it  should  be  objectionable  to  make  any  deposit  on  the  sides  of 
the  channel,  a  machine  should  be  constructed  capable  of  carrying 
within  itself  one  hundred  cubic  yards  or  more,  with  the  lower  machine- 
ry calculated  for  stirring  up  the  mud  while  excavating,  which  may 
be  gauged  to  load  itself  while  passing  from  deep  water  above  to  deep 
water  below,  Avhere  the  load  would  be  discharged  and  the  dredtre  re- 
turned  by  means  of  a  propeller  screw,  worked  by  the  same  power. 

On  this  plan,  it  is  estimated  that  with  an  outfit  of  $50,000  and  an 
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expense  of  §175  per  day  of  24  hours,  8000  cubic  yards  could  be  re 
moved  daily  from  the  bar  and  deposited  in  the  Gulf,  -which  would  ad- 
mit of  a  liberal  allowance  for  contingencies,  and  bring  the  whole  cost 
below  3100,000  for  removing  900,000  cubic  yards  within  six  months, 
the  amount  required  from  the  South-west  Pass  and  Pass-a-l'Outra; 
making  twenty  feet  depth,  with  a  width  of  three  hundred  feet  in  each 
channel. 

Corjius  Christi,  Tixas,  June,  1859. 
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(Continued  from  Vol.  xxxviii,  page  366.) 

In  our  last  number  we  referred  briefly  to  the  present  efliciency  of 
boilers  used  on  land,  and  pointed  out  the  wide  margin  still  left  for  im- 
provement; and  as  it  is  neither  the  intention  nor  object  of  these  general 
observations  to  enter  minutely  into  constructive  details,  we  propose  now, 
as  briefly,  to  say  a  few  words  respecting  the  present  efficiency  of  ma- 
rine boilers. 

"When  steam  was  first  applied  to  the  propulsion  of  ships,  it  was  gen- 
erated in  large  boilers  with  capacious  internal  flues,  the  pressure  per 
sq.  in.  seldom  exceeding  4  or  5  lbs.  The  advantages  of  this  class  of 
boilers  are  the  ready  access  to  all  portions  of  the  internal  surface  for 
cleaning,  and  their  consequent  durability,  extending  frequently  to  8 
and  10  years ;  their  disadvantages  are  their  weight,  both  of  iron  and 
water,  and  the  great  space  they  occupy  in  the  ship.  They  have  been, 
and  still  are,  much  used  for  tug-boats,  and  a  few  may  be  found  in 
some  of  our  largest  first-class  steamships. 

To  remedy  the  great  weight  and  bulk  of  the  flued  boiler,  the  multi- 
tubular system  was  introduced,  and  it  has  now  almost  completely  sup- 
planted all  other  kinds  of  boilers  for  steamships,  and  although  the 
particular  arrangement  of  the  present  marine  boiler  may  not  be  the 
best,  it  has  nevertheless  stood  the  test  of  a  lengthened  trial,  and  to  a 
certain  extent  can  be  fully  relied  on. 

To  those  practically  acquainted  with  the  consti'uction  of  the  boilers 
now  in  general  use  in  our  naval  and  merchant  steam  fleets,  we  shall  be 
understood  in  describing  them  as  those  in  which  we  have  first  the  fur- 
nace, then  the  flame-box  as  a  continuation  thereof,  then  the  tubes  or  flues 
returning  over  the  furnace  to  the  smoke-box  ;  and,  lastly,  the  uptake 
leading  from  the  smoke-box  to  the  chimney,  and  all,  excepting  the  chim- 
ney, enclosed  in  the  outer  shell.  This  is  the  kind  of  boiler  now  gene- 
rally adopted  on  board  ship;  in  some  cases,  as  in  the  G-reat  Eastern, 
there  are  furnaces  at  each  end  of  the  boiler,  leading  into  one  flame-box, 
and  having  two  sets  of  return  tubes,  leading  to  one  or  two  chimneys  as 
may  be  preferred.  This  arrangement,  well  proportioned,  can  be  made 
the  most  effective  of  any,  the  only  drawback  being  the  necessity  of 
having  two  stoke-holes — ;i  matter  of  some  importance  in  a  small  ship. 

Adhering  to  the  rule  v«e  have  hitherto  observed  to  avoid  discussing 
exceptional  cases,  we  will  only  allude  in  passing  to  the  existence  of  two 

*Froni  the  Loud.  Artizan,  July,  1S59. 
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other  kinds  of  boiler  sometimes  placed  on  board  ship.  In  the  one,  we 
have,  instead  of  return  tubes,  a  series  of  vertical  chambers,  strongly 
stayed,  and  formed  of  \  in,  plate.  This  arrangement  has  some  advan- 
tages, one  of  which  is  stated  to  be  that  of  durability.  In  the  other  de- 
sign, introduced  into  several  American  mail  steamships,  tbe  flame  passes 
from  tbe  flame-box  among  a  number  of  vertical  tubes  to  the  uptake, 
the  steam  being  generated  from  the  water  in  these  tubes.  We  simply 
mention  these  exceptional  arrangements,  because  they  deserve  to  be 
noticed  as  having  been  proved  by  actual  experience  to  be  sound  and 
practical. 

We  now  return  to  the  ordinary  multitubular  marine  boiler  as  pre- 
viously described,  and  generating  steam  generally  at  a  pressure  of  from 
15  to  25  ibs.  per  sq.  in.;  30  ft)s.  per  sq.  in.  appears  to  be  the  limit  to 
which  flat  surfaces  can  be  safely  stayed,  without  crowding  the  stays  so  as 
to  prevent  easy  access  for  cleaning  and  repair,  and  as  also  a  rectangu- 
lar form  of  shell  wastes  less  space  in  the  ship  than  a  cylindrical,  the 
former  is  almost  universally  adopted,  and  will,  doubtless,  be  retained 
until  the  use  of  steam  of  higher  pressure  necessitates  a  difierent  construc- 
tion better  calculated  to  resist  the  increased  pressure. 

The  few  accidents  from  explosion  that  have  occurred  in  British  steam- 
ships seem  to  show  that  as  a  general  rule  marine  boilers  have  been  con- 
structed of  suflicient  strength  for  the  pressure  used,  although  this  is  no 
proof  that  the  material  has  been  well  applied ;  indeed  it  is  matter  of 
congratulation  that  we  are  not  at  present  called  upon  to  criticise  the  con- 
structive details  of  a  very  large  portion  of  our  present  marine  boilers. 
We  must,  however  deprecate  the  common  practice  of  attaching  Igng 
stays  intended  to  resist  a  strain  of  3  tons  to  one  side  only  of  a  single 
angle  iron  by  a  badly  fitting  bolt  of  1^  in.  or  1|  in.  diameter;  as  also  the 
system  adopted  in  many  large  works  of  plating  boilers  without  reference 
to  the  position  of  the  stays,  as  though  they  could  be  shifted  any  where 
to  suit  the  seams. 

In  no  branch  of  mechanical  engineering  has  such  a  want  of  science 
and  constructive  ability  been  displayed  as  in  the  designing  and  con- 
struction of  marine  boilers;  and  at  the  present  time  the  bulk  of  our  loco- 
motive boilers  have  the  longitudinal  joints  of  the  barrels  only  singly 
riveted,  although  it  is  known  that  an  additional  row  of  rivets  would 
increase  the  cost  but  slightly,  add  some  14  per  cent,  to  the  strength  of 
the  barrel,  and  enable  the  weight  to  be  reduced.  It  is  very  question- 
able if  a  late  explosion  and  consequent  loss  of  life  would  have  occurred 
if  the  system  of  double  riveting  had  been  adopted. 

The  very  best  engineering  should  be  displayed  in  the  mechanical 
design  and  construction  of  boilers;  and  if  an  ignorant  class  of  men  are 
employed  as  foremen,  the  drawings  supplied  to  them  should  be  of  the 
most  complete  and  precise  description. 

In  investigating  the  working  efficiency  of  the  present  multitubular 
marine  boilers,  we  are  met  at  starting  by  a  difl[iculty  not  experienced 
in  land  boilers — we  allude  to  the  use  of  salt  Avater,  which  not  only  causes 
a  considerable  waste  of  fuel,  but  renders  it  almost  impossible  to  ascer- 
tain with  any  degree  of  accuracy  the  evaporating  power  of  a  boiler; 
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and  tills  element  of  uncertainty  as  to  the  duty  realized  has  exercised 
a  most  baneful  influence  on  the  improvement  of  marine  boilers  in  the 
mass. 

Our  standard  works,  too,  on  the  steam-engine  have  greatly  under- 
rated the  loss  of  fuel  occasioned  by  the  use  of  salt  water,  and  constantly 
discharging  into  the  sea  a  portion  of  the  heat  created  by  combustion  in 
the  furnace.  It  has  been  assumed  that  the  loss  of  fuel  referred  to  may 
be  estimated  by  calculating  the  heat  required  to  raise  the  extra  feed 
supplied  (to  be  afterwards  blown  into  the  sea),  from  its  entering  tem- 
perature to  that  at  which  it  is  discharged  from  the  boiler;  but  observa- 
tion and  experience  prove  that  both  water  and  steam  are  discharged; 
and  hence  there  is  not  merely  the  loss  of  sensible  heat,  as  before  esti- 
mated, but  also  a  considerable  loss  of  that  latent  heat  in  the  steam,  pre- 
viously generated  at  a  considerable  expense  of  fuel.  If  this  is  not  so, 
how  is  the  fact  accounted  for,  that  in  America,  as  the  result  of  consider- 
able experience  in  both  fresh  and  salt  water  boilers,  it  is  found  abso- 
lutely necessary  to  allow  at  lease  one-fourth  more  boiler  power  when 
salt  water  is  used  than  when  fresh,  whilst  many  engineers  allow  even 
a  difference  of  one-third? 

We  have  then  in  ordinary  practice,  instead  of  a  loss  of  some  10  or  12 
,  per  cent.,  as  generally  stated,  a  loss  of  at  least  20  per  cent.;  and  we 
have  known  instances  where  the  loss  of  evaporative  power,  by  chang- 
ing from  fresh  to  salt  water,  has  amounted  to  30  per  cent. 

If  we  are  moderate,  and  take  one-fifth  as  the  actual  loss,  this  alone 
is  a  serious  drawback,  when  economy  of  fuel  is  of  so  much  importance 
on  Jboard  ship.  There  is  without  doubt  considerable  difference  in  the 
amount  of  loss  by  blowing  out,  according  as  the  engineer  in  charge  is 
more  or  less  intelligent;  for  whilst  on  the  one  hand  too  much  regard  to 
economy  may  ruin  the  boiler,  on  the  other,  too  much  regard  to  avoid- 
ance of  incrustation  will  result  in  needless  waste  of  fuel. 

We  repeat,  that  in  consequence  of  the  inconvenience  attending  any 
attempts  to  ascertain  the  actual  evaporation  or  economical  efficiency  of 
marine  boilers,  the  most  extreme  views  and  practice  have  obtained,  and 
almost  without  comment  or  criticism;  no  one  knows  with  certainty  the 
actual  result  of  any  particular  arrangement  or  proportion,  and  conse- 
quently, no  one  has  the  means  of  giving  a  standard  for  comparision. 

Among  several  thousand  boilers  now  in  use,  we  find  the  greatest  va- 
riety of  constructive  proportions,  and  as  a  natural  result  there  exists 
a  difference  of  30,  40,  and  50  per  cent,  in  the  evaporative  power  of 
boilers  having  equal  heating-surface  and  fire-grate. 

The  amount  of  heating-surface  and  fire-grate  allowed  for  a  given 
nominal  power,  varies  25  and  100  per  cent,  respectively,  whilst  the  ratio 
between  these  two  main  elements  varies  fully  70  per  cent.  We  are  lit- 
erally "at  sea"  in  marine  boiler  engineering,  nor  do  Ave  seem  to  acknow- 
ledge practically  that,  except  under  special  circumstances,  there  must 
be  certain  arrangements  and  proportions  that  will  give  the  best  result. 

The  first  desideratum  in  all  boilers  is  to  obtain  as  perfect  combustion 
of  the  fuel  as  possible,  and  experience  has  fully  proved  that,  unless 
special  arrangements  are  made  for  a  supply  of  oxygen  to  the  fuel,  in 
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addition  to  what  is  passed  tlirou<:h  the  fire-grate,  hy  a  natural  draft, 
and  unless  ample  space  is  allowed  in  the  furnace  and  flauie-hox  for  the 
products  of  combustion  to  combine,  and  maintain  a  high  central  tem- 
perature, the  total  heat  resulting  from  combustion  will  be  far  short  of 
what  can  be  realized. 

Now  these  are  not  opinions,  they  are  proved  facts — obvious  to  every 
unprejudiced  practical  engineer;  and  it  is,  therefore,  difficult  to  explain 
why  so  many  boilers  are  designed  with  proportions  entirely  at  variance 
with  these  ascertained  facts. 

Seldom  are  efficient  arrangements  made  for  the  required  supply  of 
air,  and  the  furnaces  are  so  contracted  in  height  that  the  fuel  almost 
touches  the  upper  plates;  and  then,  as  the  half-consumed  products  of 
combustion  struggle  along  this  comparatively  cold-walled  chamber, 
they  pass  into  a  flame-box  (often  only  16  in.)  as  contracted  as  the  fur- 
nace; and  when  they  traverse  the  small  tubes  the  Avasteful  operation 
is  completed,  and  results  in  a  deposit  of  soot,  and  a  most  defective  eva- 
poration. This  state  of  things  exists  in  the  bulk  of  our  present  marine 
boilers,  and  is  discreditable  to  the  reputation  of  British  engineers. 

An  impartial  consideration  of  comparative  results  in  burning  fuel  in 
a  boiler  furnace  appears  to  indicate  that  there  should  be  a  minimum 
height  of  2  ft.  between  the  fire-bars  and  furnace-crown,  at  the  dead- 
plate,  and  a  minimum  length  of  2  ft.  to  2  ft.  6  in.  in  the  flame-box. 

Without  presuming  to  pass  judgment  on  the  comparative  merits  of 
the  various  schemes  for  furnishing  an  extra  supply  of  air  to  the  fur- 
nace, for  the  purpose  of  effecting  a  more  perfect  combustion,  and  the 
consmption  of  smoke,  we  cannot  but  feel  it  is  due  to  Mr.  C.  W.  Williams 
to  express  the  opinion,  that  his  simple  arrangements  deserve  the  best 
consideration  and  confidence  of  practical  engineers. 

The  vexed  question  of  what  description  of  coal  is  best  for  marine 
boilers  is  yet  undecided,  although  of  late  years  careful  experiments 
have,  to  a  certain  extent,  disproved  the  results  arrived  at  by  the  Ad- 
miralty, and  given  in  their  three  Reports ;  and  we  may  add,  that  the 
public  estimation  of  the  value  of  the  best  North  Country  coal,  for  steam 
purposes,  is  greatly  increased;  and  enough  has  been  done  to  convince 
the  unbiassed  that,  with  certain  arrangements  of  furnace,  external 
smoke  can  be  almost  entirely  avoided. 

In  supplying  furnaces  with  fuel,  it  is  to  be  regretted  that  the  prac- 
tice is  so  common  of  throwing  the  fresh  charge  of  fuel  to  the  back  of 
the  furnace,  instead  of  keeping  the  fresh  fuel  supplied  to  the  front  near 
the  dead-plate,  and,  as  combustion  increases,  pushing  it  towards  the 
bridge.  This  latter  system  of  firing,  as  well  as  others  of  a  similar  char- 
acter, entails  rather  more  work  on  the  stoker,  and  hence  is  seldom 
adopted. 

The  arrangements  generally  introduced  for  the  supply  of  air  to  the 
stoke-hole  are  of  the  most  imperfect  description,  tlie  cold  air  descending 
being  met  and  obstructed  by  the  hot  air  ascending,  and  this  arrange- 
ment is  adopted  with  the  knowledge  that  the  evaporative  ])Ower  of  ma- 
rine boilers  is  often  seriously  affected  by  a  deficient  supply  of  air  to 
the  stoke-hole. 
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If  fault  can  be  found  with  the  present  arran<rements  and  proportions 
of  furnace  and  flame-box,  what  shall  be  said  of  the  varied  dimensions 
of  the  return  tubes  V  On  the  Thames  we  have  2|,  2|,  and  3  in.  tubes 
from  5  to  6J  ft.  long;  on  the  Clyde  we  have  from  3  to  4  in.  tubes  from 
6  ft.  to  8  ft.  in  length,  and  to  estimate  rightly  the  importance  of  these 
tubes,  it  must  be  remembered  that  they  constitute  about  three-fourths 
of  the  total  heating  surface.  Many  a  marine  boiler  has  been  spoilt  by 
the  introduction  of  badly-proportioned  tubes.  Then  there  is  the  ques- 
tion of  what  actual  evaporative  A'alue  a  long  tube  has;  from  the  results 
of  some  careful  experiments  it  has  been  ascertained  that  about  one- 
fifth  of  the  length  of  the  tube  next  the  flame-box  was  equal  in  evapo- 
rative value  to  the  flame-box  itself,  but  that  the  remaining  four-fifths 
were  not  together,  equal  in  evaporative  value  to  the  one-fifth  next  the 
flame-box,  and  that  the  one-fifth  next  to  the  smoke-box  was  of  very 
little  use  for  generating  steam. 

Now,  if  these  experiments  are  trustworthy,  and  we  believe  they  are, 
they  must  modify  considerably  the  prevailing  opinions  on  the  evapo- 
rative value  of  tube  surface;  and  it  may  be  conceded  that  practical  ex- 
perience with  long  small  tubes  has  generally  corroborated  the  conclu- 
sions to  be  drawn  from  them. 

The  practical  dilficulty  that  arises  by  the  adoption  of  short  tubes, 
is  the  necessity  of  increasing  the  number  to  obtain  that  heating  surface 
•which  the  ship-owner  expects  to  receive  from  the  manufacturincr  engi- 
neer, and  which  he  is  not  inclined  to  lessen,  although  with  the  improved 
arrangement  it  may  be  more  effective. 

In  considering  the  question  of  diameter  and  length  of  tubes,  there 
are  two  points  to  be  noticed :  first,  the  sectional  area  through  the  tubes 
being  sufficient  to  receive  and  convey  the  expanded  gases  from  the  fur- 
nace without  retarding  the  same;  and,  secondly,  reducing  the  length 
of  tube  to  a  minimum  consistent  with  the  heating  surface  required,  and 
the  number  of  tubes  that  can  be  conveniently  introduced. 

It  is  not  our  wish  to  lay  down  the  law  on  a  subject  so  full  of  diffi- 
culty, but  we  can  safely  indicate  in  what  direction  we  have  erred,  and 
what  course  should  be  pursued  to  remedy  those  errors. 

An  imperfect  and  sluggish  combustion  is  the  inevitable  result  of  con- 
traction in  the  sectional  area  through  the  tubes,  and  a  waste  of  fuel 
is  as  inevitable  where  there  is  a  deficiency  of  heating  surface  for  a 
given  rate  and  amount  of  combustion. 

Numerous  cases  occur  in  daily  practice  in  which  both  the  above  errors 
are  existing,  and  are  simply  the  result  of  defective  information  in  the 
designer. 

It  is  not  unusual  to  find  a  difference  of  25  per  cent,  in  the  areas  of 
the  chimneys  of  boilers  of  the  same  size  and  proportions ;  considering 
that  the  heated  products  of  combustion  gradually  cool  and  contract  as 
they  leave  the  tubes,  and  that  the  frictional  surface  is  reduced  from 
about  lo  to  1,  there  can  be  no  doubt  that  the  sectional  area  of  the  fun- 
nel should  be  considerably  less  than  that  through  the  tubes;  we  find, 
however,  frequent  instances,  where  the  chimney  is  as  large,  and  even 
larger  in  sectional  area  than  the  tubes. 
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Then  who  decides  on  the  height  of  the  chimney?  why,  frequently 
even  in  hirge  establishments  the  draughtsman  who  prepares  the  rig- 
ging plans,  so  as  to  make  it  look  well  with  his  spars,  &c. ;  thus  often 
a  boiler  that  requires  an  unusually  high  chimney  has  a  low  one. 

We  have  on  a  previous  occasion  referred  to  the  connexion  always 
existing  between  the  generating  power  of  a  boiler  and  the  difference 
of  temperatures  between  the  escaping  gases  and  the  Avater  to  be  raised 
into  steam;  a  strong  draft  and  rapid  combustion  making  an  effective 
but  not  an  economical  boiler. 

With  a  chimney  of  a  given  height — the  draft  being  dependent  upon 
the  temperature  of  the  escaping  gases — when  there  is  a  large  propor- 
tion of  heating  surface,  a  sharp  natural  draft  and  rapid  combustion  are 
not  attainable. 

As  long  as  the  rate  of  combustion  is  dependent  upon  heat  escaping 
up  the  chimney,  so  long  must  the  loss  of  that  heat  be  submitted  to  ; 
and  if  an  artificial  blast  is  substituted,  and  an  attempt  is  made  to  ab- 
sorb all  the  heat  created  by  the  combustion  in  the  furnace,  we  shall 
still  have  this  practical  difficulty,  that  when  the  difference  between  the 
temperatures  of  the  flues  and  water  becomes,  as  it  would  in  this  case, 
very  small,  either  a  great  increase  of  time  must  be  given  to  complete 
the  evaporation,  or  the  ratio  between  the  heating  surface  and  the  rate 
of  combustion  must  be  greatly  increased. 

The  advantage  to  be  derived  from  an  artificial  blast  is  the  power  to 
increase  the  rate  of  combustion  ad  libitum,  and  thus  make  a  small  boil- 
er do  the  same  duty  as  a  large  one ;  and,  as  a  question  of  weight  of 
boiler,  such  an  arrangement  is  of  great  importance. 

What  are  the  practical  deductions  to  be  made  from  the  preceding 
remarks  ? 

We  think  there  is  sufficient  evidence,  of  a  thoroughly  practical  kind, 
to  prove  that  attention  to  those  arrangements  and  proportions  we  have 
shadowed  forth,  will  result  in  a  considerably  increased  duty  and  econ- 
omy. 

With  capacious  furnaces  and  flame-box,  an  ample  supply  of  air  both 
in  the  stoke-hole  and  fuel,  tubes  not  exceeding  5  ft.  in  length,  and  not 
less  than  3  in.  external  diameter,  a  ratio  of  heating  surface  to  fire-grate 
of  not  less  than  40  to  1,  and  a  rate  of  combustion  from  16  to  22  lbs.  of 
good  steam  coal  per  sq.  ft.  of  fire-grate,  with  such  proportions  11  lbs. 
of  water  can  be  evaporated  under  atmospheric  pressure  by  1  lb.  of  coal. 

When  we  compare  such  a  result  with  the  average  duty  realized  at 
the  present  time,  we  feel  we  are  justified  in  deprecating  the  present 
inefficient  state  of  our  marine  boiler  engineering,  with  its  deficient  sup- 
ply of  air,  contracted  furnaces  and  flame-box,  badly  proportioned  tubes 
and  chimney,  and  an  evaporative  duty  of  only  some  7  to  8  lbs.  of  water 
by  1  lb.  of  coal. 

Unless  surface  condensation  is  introduced  there  appears  little  pros- 
pect of  any  extensive  introduction  of  high-pressure  steam  into  steam- 
ships, and  we  must  be  content  for  some  time  yet  Avith  a  maximum 
pressure  of  30  lbs.  per  sq.  in. 

If  surface  condensation  ever  becomes  general,  we  may  be  quite  cer- 
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tain  there  will  be  a  considerable  increase  of  the  working  pressure;  but 
to  design  a  boiler  adapted  for  a  steamship  and  capable  of  resisting  a 
working  pressure  of  100  lbs.  per  sq.  in.,  requires  great  care  and  expe- 
rience: either  the  cylindrical  form  must  be  adopted  or  flat  surfaces  must 
be  stayed,  like  the  fire-box  of  a  locomotive  boiler;  in  either  case,  it  is 
impossible  to  allow  of  internal  cleaning,  so  that  any  failure  of  the  fresh 
water  supply  would  be  fatal  to  durability. 

Although  the  block-ships  and  gun-boats  fitted  with  high-pressure 
machinery,  and  working  Avith  salt  water,  are  so  seldom  under  steam, 
great  inconvenience  has  resulted  from  the  inability  to  keep  the  boilers 
i"ree  from  incrustation. 

If  steam  could  be  generated  in  small  pipes,  and  their  durability  en- 
sured, it  would  be  a  perfect  high-pressure  boiler,  as  200  lbs.  per  sq. 
in.  could  be  generated  with  as  much  safety  as  20  lbs.  in  our  present 
marine  boilers. 

We  do  not  think  there  is  any  more  hopeful  branch  of  engineering 
than  that  connected  with  the  propulsion  of  ships,  nor  any  more  likely 
to  repay  the  improver.  Necessity  will  ultimately  oblige  both  steam- 
ship owners  and  engineers  to  economize  fuel,  and  a  truly  satisfactory 
result  can  only  be  arrived  at  by  the  most  laborious  and  persevering 
attention  to  the  minutest  details. 

Connected  with  boiler  engineering,  the  profession  is  much  indebted 
to  Mr.  Fairbairn  for  data  of  a  most  valuable  character;  and  there  are 
many  engineers  of  the  present  day  who  are  helping  to  introduce  great 
improvements.  Our  English  exclusiveness  militates  greatly  against  a 
free  interchange  of  practical  experience  among  our  leading  engineers, 
and  the  young  engineer  must  trust  entirely  to  his  own  struggles  for  a 
position. 

In  the  preceding  remarks  many  points  of  interest  in  steam  genera- 
tion have  been  omitted,  but  with  the  excepting  ordinary  details,  they 
will  be  referred  to  in  the  introductory  observations  on  the  Application 
of  Steam  as  a  Motive  Power. 

(To  be  Continued.) 


On  Experiments  to  Determine  the  Efficiency  of  Continuous  and  Self- 
acting  Brakes  for  Railroad  Trains.* 
By  William  Fairbairx,  C.E.,  F.  R.  S.,  &c. 

[A  paper  read  before  the  British  Aseociatiou,  1859.] 

Of  late  years  various  improvements  have  been  introduced  upon  rail- 
•ways,  to  diminish  the  dangers  of  traveling,  and  attention  is  now  spe- 
cially directed  to  the  increase  of  the  retarding  power  for  trains  by  vari- 
ous kinds  of  brakes.  From  an  early  period  in  the  history  of  railways, 
it  was  seen  that  few  objects  were  more  important  for  ensuring  the 
security  of  passengers,  and  reducing  the  loss  of  time  occasioned  by 
stoppages,  than  the  attainment  of  some  means  of  destroying  the  mo- 
mentum of  trains  with  ease  and  rapidity:  that  is,  in  the  least  time  and 

'•'From  the  Lond.  Mechanics'  Magazine,  October,  1859. 
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in  the  shortest  distance.  The  less  the  time  requisite  to  brake  a  train, 
the  longer  the  steam  may  be  kept  on  in  approaching  a  station  and  the 
less  is  the  loss  of  time  in  stopping.  And  the  shorter  the  distance  in 
•which  a  train  can  be  brought  to  a  stand,  the  less  danger  is  there  of 
collision  with  obstructions  on  the  line  perceived  not  far  off  ahead.  It 
is  already  allowed  by  many  of  those  connected  with  railways,  and  has 
been  expressly  stated  by  the  Lords  of  the  Committee  of  Privy  Coun- 
cil for  Trade,  that  the  amount  of  brake  power  habitually  supplied  to 
trains  is  in  most  cases  insufficient,  and  their  Lordships  enumerate  thir- 
teen accidents  from  collision  occurring  in  1858,  the  character  of  which 
they  consider  would  have  been  materially  modified,  if  not  altogether 
prevented,  by  an  increased  retarding  power  under  the  command  of  the 
guards  of  the  trains. 

Upon  this  subject  the  most  important  communication  hitherto  made 
has  been  the  Report  prepared  by  Colonel  Yolland  for  the  Railway  De- 
partment of  the  Board  of  Trade,  and  containing  a  large  number  of 
experiments  with  heavy  trains  at  high  velocities.  The  brakes  with 
which  Colonel  Yolland  experimented  were  those  which,  as  improve- 
ments on  the  common  hand  brake,  have  hitherto  commanded  most  suc- 
cess. These  were  the  steam  brake  of  Mr.  McConnel,  the  continuous 
brake  of  Mr.  Fay,  the  continuous  and  self-acting  brake  of  Mr.  Newall, 
and  the  self-acting  buffer  brake  of  M.  Guerin.  The  general  conclusions 
to  which  Colonel  Yolland  was  led  by  his  experiments  resulted  in  the  re- 
commendation of  the  brake  of  Mr.  Newall;  and  for  heavy  traffic,  a  pro- 
visional recommendation  of  the  brake  of  M.  Guerin. 

From  a  misunderstanding  caused  by  this  Report  of  Colonel  Yolland 
arose  the  necessity  for  some  further  experiments  on  the  similar  brakes 
of  Mr.  Fay  and  Mr.  Newall ;  and  these  I  was  called  upon  to  arrange 
and  carry  out,  by  the  directors  of  the  Lancashire  and  Yorkshire  Rail- 
way. I  propose  to  lay  before  the  Association  a  brief  abstract  of  these  ex- 
periments, with  some  remarks  upon  the  conclusions  to  which  they  gave 
rise. 

It  will  not  be  necessary  here  to  describe  minutely  the  details  of  the 
construction  of  these  brakes.  They  consist  essentially  of  a  series  of 
brake  blocks  acting  upon  every  wheel  of  the  carriages  of  the  whole  train 
or  some  part  of  the  train,  the  brake  blocks  being  suspended  as  flaps  or 
placed  on  side  bars  beneath  each  carriage,  as  in  the  ordinary  arrange- 
ment of  the  guard  vans.  But  whereas  it  would  be  both  expensive  and 
inefficient  to  work  these  brakes  with  a  guard  or  brakesman  to  each 
carriage,  both  Mr.  Fay's  and  Mr.  Newall's  patents  provide  for  a  con- 
tinuous shaft,  carried  the  whole  length  of  the  train  beneath  the  framing, 
and  with  suitable  jointed  couplings  between  each  pair  of  carriages,  so 
that  they  may  be  undisturbed  by  the  rocking  motion  of  the  train  or 
the  action  of  the  buffers.  In  this  way  the  whole  of  the  brakes  may 
be  worked  by  a  single  person  at  either  end  of  the  train  communicating 
his  power  to  each  brake  through  the  agency  of  the  continuous  shaft. 

Again,  there  have  been  applied,  in  the  first  instance  by  Mr.  Newall 
and  subsequently  by  Mr.  Fay,  powerful  springs  beneath  each  carriage, 
connected  with  the  arms  of  the  rocking  shaft,  by  means  of  which  the 
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brakes  are  made  to  act  instantaneously  throughout  the  train,  on  the 
release  of  a  catch  or  disengaging  coupling  in  the  guard's  van.  The 
value  of  this  provision  for  the  immediate  and  simultaneous  action  of 
the  whole  of  the  brakes,  in  cases  where  an  obstruction  is  perceived 
upon  the  line,  will  be  at  once  evident.  It  is  one  of  the  most  impor- 
tant features  of  these  brakes. 

In  carrying  out  the  views  of  the  directors  of  the  Lancashire  and 
Yorkshire  Railway  Company,  it  was  arranged,  in  order  to  test  the  re- 
lative efficiency  of  these  brakes,  to  have  a  series  of  experiments  upon 
the  Oldham  incline  of  1  in  27  on  this  gradient.  A  train  of  carriages 
fitted  with  Mr.  Newall's  self-acting  slide  brakes,  and  a  similar  train 
fitted  with  Mr.  Fay's  continuous  flap  brakes,  were  started  in  turn,  and 
after  having  passed  over  a  measured  distance  by  the  action  of  their 
own  gravity,  the  brakes  were  applied,  and  the  distance  along  the  in- 
cline in  which  the  trains  were  respectively  brought  up  was  carefully 
ascertained,  as  a  measure  of  the  retarding  force  of  each.  The  trains 
employed  consisted  of  three  weighted  carriages  each,  and  having  been 
placed  upon  the  incline,  they  were  started  by  removing  a  stop.  Having 
then  descended  a  previously  measured  distance  with  a  uniformly  accel- 
erating velocity,  they  passed  over  a  detonating  signal,  which  conveyed 
notice  to  the  guard  to  put  on  the  brakes.  Then  the  train  having  been 
brought  to  a  stand,  the  distance  from  the  fog  signal  to  the  point  at 
which  the  train  stopped  was  measured,  and  the  train  brought  back  for 
another  experiment.  In  this  way  it  was  easy  to  obtain  an  initial  ve- 
locity of  50  ft.  a  second,  or  35  miles,  before  applying  the  brakes. 

Unfortunately,  the  day  upon  which  these  experiments  were  made 
proved  misty  and  foggy,  with  rain  at  intervals,  so  that  the  rails  were 
in  the  very  Avorst  condition  for  facilitating  the  stoppage  of  the  train. 
The  significance  of  tliis  fact  will  be  seen  on  comparing  the  retarding 
power  of  the  brakes  in  these  experiments  with  those  made  in  fine  weather. 

Reducing  the  results,  we  find  that  the  retarding  force  exerted  by 
each  brake  in  terms  of  a  unit  of  mass,  was  equivalent  to  the  numbers 
in  the  following  table: — 

EXPERIMENTS  ON  THE  OLDHAM  INCLINE. 


c 

.  c 

Mr.  Newall. 

Mb.  Fay. 

Time  in 

Time  in 

Velocity  of 

stopping 

Retarding 

Velocity  of 

stopping 

Retarding 

train  in  feet 

in 

force  of 

train  in  ft. 

in 

force  of 

« 

per  second. 

seconds. 

brake. 

per  second. 

seconds. 

brake. 

1 

25-7  I 

14 

1-32 

25-71 

13 

1-91 

2 

30-00 

16 

1-63 

30-00 

13 

1-79 

3 

37-50 

17 

1-70 

37-50 

14 

1-84 

4 

42-85 

25 

1-69 

41-37 

15 

1-76 

6 

42-85 

14 

2-01 

40-66 

12 

202 

6 

48-38 

19 

1-78 

48-38 

25 

1-72 

7 

52-94 

17 

2-04 

50-00 

17 

1-91 

Mean. 

21-6 

1-74 

Mean. 

19-2 

1-85 

The  general  result  of  these  experiments  gives  a  retarding  force  of 
1*74  lbs.  per  unit  of  mass  for  Mr.  Newall's  brake,  and  1-85  for  Mr. 
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Fay's.  Or,  in  other  words,  Mr.  Newall's  brake  exerted  a  retarding 
force  of  121-3  lbs.  per  ton  weight  of  the  train,  and  Mr.  Fay's  a  re- 
tarding force  of  12U  lbs.  per  ton. 

I  afterwards  arranged  for  some  further  experiments  at  Southport 
upon  a  piece  of  level  rail  between  that  town  and  Liverpool.  The  speed 
requisite  in  this  case  had  to  be  obtained  by  the  aid  of  an  engine,  which 
was  detached  by  a  slip  coupling  at  the  instant  of  applying  the  brakes. 
In  other  respects  these  experiments  w^cre  conducted  like  the  preced- 
ing, with  fog-signals,  and  the  time  noted  by  stop  watches.  The  wea- 
ther, however,  was  in  this  case  fine  and  dry,  and  hence  the  following 
results  wore  obtained  in  the  most  uniform  circumstances. 

The  friction  of  the  train  itself,  and  the  resistance  of  the  air,  was  as- 
certained to  amount  with  jNIr.  Newall's  train  to  6*4  lbs.  per  ton,  and 
with  Mr.  Fay's  train  to  10-1  lbs.  per  ton. 

EXPERIMENTS  AT  SOUTHPORT. 
l^Iide  brakes  ,-   Ensrine  detached. 


Wk.  Newai.l. 

Mit.  FiY. 

Speed  in 

Distance  of 

Retarding 

Speed  in 

Distance  of 

Retarding 

miles 

pulling  up 

force  of 

miles 

pulling  up 

force  of 

per  hour. 

in  yards. 

brake. 

per  hour. 

in  yards. 

brake. 

32-72 

56f 

6-77 

35-29 

56 

7-97 

3673 

77 

6-28 

43-90 

98 

7-05 

43-90 

136 

5-08 

5000 

129 

694 

46-15 

14  Of 

5-42 

54-54 

144 

7-40 

52-94 

205i 

4-89 

54-54 

161* 

6-59 

54 -.H 

192 

4-66 

37-89 

97 

5-30 

47-37 

260A 

6000 

204* 

6-30 

53-73 

222 

5-23 

60-00 

214 

6-03 

63-16 

273 

5.55 

Me 

an. 

5-49 

Mt 

;an. 

6-70 

In  this  case  we  have  a  retarding  force  per  unit  of  mass  equivalent 
to  5-49  lbs.  in  Mr.  Newall's  brake  and  G-7  lbs.  in  Mr.  Fay's.  Or,  in 
other  words,  the  retarding  force  of  the  slide  brakes  of  Mr.  Newall, 
from  eight  experiments,  at  velocities  varying  from  35  to  60  miles  an 
hour,  was  equivalent  to  382-6  lbs.  per  ton  weight  of  the  train.  The 
retarding  force  of  Mr.  Fay's  slide  brake,  from  eight  similar  experi- 
ments, at  velocities  from  33  to  63  miles  per  hour,  was  equivalent  to 
466-4  lbs.  per  ton  weight  of  the  train. 

FLAP  BRAKES ENGINE  DETACHED. 


Mr.  Newall. 

Mr.  Fay. 

Speed  in 

miles 
per  hour. 

Distance  of 

pulling  up 

in  yards. 

Retarding 
force  of 
brake. 

Speed  in 

miles 
per  hour. 

Distance  of 

pulling  up 

in  yards. 

Retarding 

force  of 

brake. 

50  00 
50  00 
51-43 

132* 

123 

192 

6-75 

7-28 
4-93 

51-43 
51-43 
5*54 

158i 
162* 
184 

.5-98 

5-82 
579 

Mc 

an, 

6-32 

Mean, 

587 
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These  experiments  give  for  the  retarding  force  of  Mr.  Newall's  flap 
brake  6-32  lbs.  per  unit  of  mass,  and  for  Mr.  Fay's,  5*87  lbs. 

Or,  in  other  Avords,  the  retarding  force  of  Mr.  Newall's  flap  brake, 
from  three  experiments  at  velocities  varying  from  50  to  bl\  miles  per 
hour,  was  equivalent  to  440-3  lbs.  per  ton  weight  of  the  train. 

The  retarding  force  of  Mr.  Fay's  flap  brakes,  from  three  similar  ex- 
periments, was  408*6  lbs.  per  ton. 

"We  may  illustrate  the  general  bearing  of  these  experiments  by  esti- 
mating from  an  average  of  the  whole  experiments  the  distance  re- 
quired to  stop  a  train  fitted  with  these  brakes,  and  detached  from  the 
engine : — A  train  would  be  stopped  at  a  velocity  of 


20  miles  an  hour  in 

30     " 

40     " 

50     "  <' 

60     «  " 


23-4  yards. 
.52-9      " 
93-8      « 

146-8       «' 

211-5      « 


This  last  table  exhibits,  in  a  very  clear  manner,  the  advantages  of 
this  class  of  brakes,  in  which  the  whole  weight  of  the  train  aids  in  de- 
stroying the  momentum  of  the  mass  instead  of  the  weight  of  one  or  two 
guard  vans  only.  It  may  be  impossible  in  long  trains  to  apply  these 
brakes  to  every  carriage;  but  at  all  events,  in  the  ordinary  traffic,  three 
times  the  present  amount  of  brake  power  may  be  employed  with  ease. 

On  the  score  of  economy,  also,  the  system  appears  to  encourage  its 
application.  From  experiments  which  have  been  made,  it  appears  that 
the  wear  of  the  tyres  is  far  more  uniform  and  equal,  because  the  springs 
may  be  so  adjusted  as  not  to  cause  the  wheels  to  skid.  The  manager 
of  the  East  Lancashire  Railway  states  that  with  two  trains  running 
together  between  Salford  and  Colne,  the  carriages  fitted  with  contin- 
uous brakes  traveled  47,604  miles  before  the  wheels  required  turning 
up  ;  whilst  an  ordinary  brake  van,  running  the  same  distance,  had  to 
have  its  wheels  turned  up  three  times  in  the  same  period,  three-eighths 
of  an  inch  being  taken  ofi"  each  time. 

EXPERIMENTS  AT  SOUTHPORT. 
Engine  not  detached  from  the  trains. 


Mr.  New  all. 

Mr.  Fat. 

Remarks. 

Speed  per 
hour. 

Distance  of 
pulling  up. 

Speed  per 
hour. 

Distance  of 
pulling  up. 

Miles. 
33-96 
37-11 
41-86 

Yards. 
124^ 
169i 
221 

Miles. 
31-8 
33-96 
4i-86 
51-43 

Yards. 
121f 
137 

192i 
274 

)  Engine  and  tender. 
^  Tender  brake  applied. 
Tank  engine. 

It  will  be  observed  that  on  most  through  lines  the  trains  travel  on 
some  portion  of  the  distance  at  the  rate  of  60  miles  an  hour  ;  and 
in  the  event  of  an  obstruction  half-a-mile  in  advance  a  collision  would 
be  inevitable  unless  the  driver  has  the  power  and  the  presence  of  mind 
to  act  with  promptitude.  Kow,  at  60  miles  an  hour  there  is  only  30 
seconds,  or  half-a-minute,  to  eflect  that  object,  and  it  is  quite  iuipos- 
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sible  to  apply  the  brakes  in  their  present  state  before  the  train — in 
such  a  precarious  position — is  in  actual  contact.  Assuming,  however, 
that  brakes  upon  the  principle  of  Newall  and  Fay  were  attached  to  the 
engine  as  well  as  the  train,  and  that  the  driver  had  the  power  of  instan- 
taneous application,  by  liberating  a  spring,  it  is  evident  that  instead 
of  the  train  dashing  forward  to  destruction,  the  momentum  might  be 
destroyed  in  a  distance  of  less  than  500  yards,  and  that  without  injury 
to  life  or  property.  Besides,  the  application  of  the  electric  telegraph, 
which  prevents  on  most  through  lines  more  than  one  train  being  on 
the  line  between  the  stations,  is  a  great  additional  security,  and  that 
united  to  the  continuous  brake  applied  to  the  engine  as  well  as  the 
train  would,  when  united  to  a  more  perfect  system  of  signals,  render 
collision  next  to  impossible. 

Experimental  Researches  to  Determine  the  Density  of  Steam  at  all 
Temperatures.''    By  W.  Fairbairn,  F.R.S.,  &  T.  Tate,  F.R.A.S. 

[Frocefdings  of  the  British  Association.  1859.] 

I  propose  to  give  a  short  sketch  of  an  apparatus,  and  the  results  of 
the  earlier  experiments  which,  in  conjunction  with  my  friend  Mr. 
Thomas  Tate,  I  have  been  investigating  by  direct  experiments,  with 
the  intention  of  determining  the  law  of  the  density  of  steam  and  other 
condensible  vapors  ;  and  thus '  to  solve  a  hitherto  almost  untouched 
problem  by  an  experimental  method,  which  will  verify  or  correct  the 
theoretical  speculations  in  regard  to  the  relation  between  the  specific 
volume  and  temperature  of  steam  and  other  vapors.  The  experiments 
are  being  conducted,  it  is  believed,  upon  an  entirely  novel  and  origi- 
nal principle,  and  one  which  is  applicable  at  any  temperature  and  pres- 
sure capable  of  being  sustained  by  glass  vessels. 

For  a  perfect  gas,  the  law  which  regulates  the  relation  between  tem- 
perature and  volume  is  known  as  Gay-Lussac's  or  Dalton's  law,  and  is 
expressed  by  the  equation : — 

V  xP   _458  +  ^i  .  .  ,.. 

V,  X Pi  "458-1- «  ^^' 

Now,  density  of  steam  has  been  determined  with  accuracy  by  direct 
experiment  at  the  temperature  of  212° — and  at  that  temperature  only 
by  the  method  of  Dumas.  At  212°  Fahrenheit  its  density  is  such 
that  its  volume  is  1670  times  that  of  the  water  which  produced  it. — 
Hence,  assuming  Dalton's  law  to  hold  for  steam,  and  substituting  these 
values  of  volume,  temperature,  and  pressure,  we  get  for  the  volume  of 
steam  from  a  unit  of  water  at  any  other  temperature  : — 

1670  X  15    458+ «  v-36^^^-t-^  P) 

These  are  the  well-known  and  received  formulae  from  which  all  the 
tables  of  the  density  of  steam  have  hitherto  been  deduced,  and  on  which 
calculations  on  the  duty  of  the  steam-engines  have  been  founded.  Up 
to  the  present  time,  however,  this  formula  has  never  been  verified  by 
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direct  experiment,  nor  are  the  methods  hitherto  employed  in  deter- 
mining the  density  of  gases  and  vapors  applicable  in  this  case,  except 
at  the  boiling  temperature  of  the  liquid  at  the  ordinai-y  atmospheric 
pressure.  But,  on  the  other  hand,  theoretical  speculations  throw  con- 
siderable doubt  on  the  accuracy  of  the  above  formula  -when  applied  to 
steam  and  other  condensible  vapors.  Several  years  ago,  Dr.  Joule 
and  Professor  William  Thomson  announced,  as  the  result  of  applying 
the  new  dynamical  theory  of  heat  to  the  law  of  Carnot,  that  for  tem- 
peratures above  212°  Fahrenheit,  there  is  a  very  considerable  deviation 
from  the  gaseous  laws  in  the  case  of  steam.  Later,  in  1855,  Profes- 
sor ^lacquorn  Kankine  has  given  a  new  theoretical  formula  for  the 
density  of  steam,  independent  of  Gay-Lussac's  law,  and  confirmatory 
of  Professor  Thomson's  surmise.  But  as  yet  these  speculations  need 
the  evidence  and  verification  of  direct  experiment. 

The  density  of  steam  is  ascertained  by  vaporizing  a  known  weight 
of  water  in  a  glass  globe  of  known  capacity,  and  noting  the  exact  tem- 
perature at  which  the  whole  of  the  water  becomes  converted  into  steam. 
From  these  three  elements, — volume,  weight,  and  temperature — the 
specific  gravity  is  known.  But  in  pursuing  this  method,  these  two 
difficulties  must  be  overcome.  First,  the  pressure  of  the  steam  renders 
it  necessary  that  the  glass  globe  should  be  heated  in  a  strong  and  con- 
sequently opaque  vessel.  Second,  as  steam  rapidly  expands  in  vol- 
mne  for  any  increase  of  temperature  beyond  the  temperature  of  satu- 
ration, it  would,  in  any  case,  be  impossible  to  decide  by  the  eye  the 
temperature  at  which  the  whole  of  the  water  became  vaporized.  The 
temperature  of  saturation,  or  temperature  at  which  the  whole  of  the 
moisture  is  converted  into  steam,  Avhilst  no  part  of  the  steam  is  super- 
heated, must  be  determined  with  the  utmost  accuracy,  or  the  results 
are  of  no  value. 

The  difficulties  thus  resolve  themselves  into  finding  some  other  test 
of  sufficient  accuracy  and  delicacy  to  determine  the  point  of  satiu'ation. 
This  has  been  overcome  by  what  may  be  termed  the  saturation  gauge; 
and  it  is  in  this  that  the  novelty  of  the  present  experiments  consists. 
To  illustrate  the  principles  of  the  saturation  gauge,  suppose  two 
Fig.  i.  globes  A  and  b.  Fig.  1  connected  by  a 

bent  tube  containing  mercury  at  a  b,  and 
placed  in  a  bath  in  which  they  can  be  rais- 
ed to  any  required  temperature.  Suppose 
a  Torricellian  vacuum  to  have  been  crea- 
ted in  each  globe,  and  twenty  grains  of 
water  to  have  been  added  to  a,  and  thir- 
ty or  forty  grains  to  B.  Now,  suppose 
temperature  to  be  slowly  and  uniformly 
raised  around  these  globes;  the  water  in 
each  will  go  on  evaporating  at  each  tem- 
perature, being  filled  with  steam  of  a  den- 
sity corresponding  to  that  temperature,  and  the  density  being  greater 
as  the  temperature  increases. — At  last  a  point  will  be  reached  at  which 
the  whole  of  the  water  in  globe  a  will  be  converted  into  steam,  and 
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at  this  point  the  mercury  column  will  rise  at  a  and  sink  at  h ;  this 
is  the  saturation  test,  and  the  cause  of  its  action  will  be  easily  seen. 
So  long  as  vaporization  went  on  in  both  a  and  B,  aiid  the  tempera- 
ture was  maintained  uniform,  each  globe  would  contain  steam  of  the 
same  pressure,  and  the  columns  of  mercury,  a  and  h,  would  remain 
at  the  same  level.  But  so  soon  as  the  water  in  a  had  vaporized, 
and  the  steam  began  to  superheat,  the  pressure  in  a  would  cease  to 
remain  uniform  with  the  pressure  in  B,  and  the  mercury  column  would 
at  once  fall,  and  thus  indicate  the  difference.  The  instantaneous  change 
of  the  position  of  the  mercury  is  the  indication  of  the  point  at  which 
the  temperature  in  the  bath  corresponds  with  the  saturation  point  of 
the  steam  in  a. 

To  show  the  delicacy  of  this  test,  I  may  instance  that  at  290°  Fah- 
renheit, the  mercury  column  would  rise  nearly  two  inches  for  every 
degree  of  temperature  above  the  saturation  point,  as  the  increase  of 
pressure  arising  from  vaporization  is  twelve  times  that  arising  from 
expansion  in  superheating  at  that  point,  and  a  similar  diiFerence  exists 
at  other  temperatures. 

The  apparatus  as  employed  for  experi- 
ment, varies  according  to  the  pressure  and 
other  circumstances  of  its  use.  Fig.  2  re- 
presents one  of  the  arrangements  which  has 
been  employed  Avith  success.  It  consists 
of  a  glass  globe  of  about  seventy  cubic  inches 
capacity,  in  which  is  placed,  after  a  Torricel- 
lian vacuum  has  been  formed,  the  weighed 
globule  of  water.  The  globe  with  the  stem 
is  shoAvn  at  a;  this  is  surrounded  by  a  cop- 
per boiler  b  b,  prolonged  by  a  stout  glass 
tube  c  c,  enclosing  the  globe  stem.  This 
copper  boiler  forms  the  water  and  steam  bath 
through  wliicli  the  crlobe  is  heated,  and  in  fact 
corresponds  to  the  second  globe  B,  in  the 
former  figure.  The  fluctuating  mercury  col- 
umn, or  saturation  gauge,  is  placed  at  the  bot- 
tom of  the  tube  c  C,  and  the  saturation  point 
is  indicated  by  the  rise  of  the  inner  mercury 
column  a,  and  the  fall  at  the  same  time  of 
the  outer  mercury  column  h.  As  soon  as  the 
whole  of  the  water  in  the  globe  A  is  evapora- 
ted, there  is  an  instantaneous  rise  of  the  in- 
ner mercury  column  to  restore  the  balance  of 
j)ressure,  and  that  progressively  with  the  rise 
of  temperature. 

As  an  auxiliary  apparatus  the  boiler  is  pro- 
vided with  gas-jets,  E,  to  heat  it,  and  with 
an  open  oil-bath  (i  to  retain  the  glass  tubes  at 
the  same  temperature  as  the  boiler,  and  this 
oil-bath  is  placed  on  a  sand-bath,  and  also  heated  with  gas.    A  ther- 
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moracter  D  registers  the  temperature,  and  a  pressure  gauge  F  the  pres- 
sure of  the  steam  ;  and  a  blow-off  cock  H  serves  to  reduce  the  tem- 
perature when  necessary.  A  number  of  results  have  already  been 
obtained,  but  they  are  not  yet  sufiBciently  advanced  to  be  made  public. 
The  following  numbers  have  been,  however,  approximately  reduced 
from  the  theoretical  formula  above,  and  the  experimental  results  may 
illustrate  the  use  of  this  method  of  research.  The  most  convenient 
■way  of  expressing  the  density  of  steam  is  by  stating  the  number  of 
volumes  into  which  the  Avater  of  which  it  is  composed  has  expanded. 
Thus  one  cubic  inch  of  water  expands  into  1670  cubic  inches  of  steam 
at  212°  Fah.,  into  882  cubic  inches  at  251°,  and  into  400  cubic  inches 
at  304°,  and  so  on;  in  this  way  the  following  numbers  have  been  com- 
puted : 

Volume  of  Steam. 

Temperature  By  Formula.  By  Experiment. 

244°     ....  1,005                       896 

245°              .                  .                  .  .969                       890 

257°     ....  790                       651 

262°              .                  .                  .  .740                       6S0 

268°     ....  680                       633 

270°             .                 .                 .  .660                      604 

283°     ....  540                       490 

These  determinations  at  pressures  varying  from  ten  to  fifty  lbs.  above 
the  atmosphere,  are  not  accurate  reductions  from  the  experimental  re-, 
suits,  but  only  approximations.  But  they  uniformly  show  a  decided 
deviation  from  the  law  for  perfect  gases,  and  in  the  direction  anticipa- 
ted by  Professor  Thomson,  the  density  being  uniformly  greater  than 
that  indicated  by  the  formula.  I  hope  by  the  time  of  the  next  meet- 
ing of  the  Association,  with  the  assistance  of  my  friend  Mr.  Tate,  to 
be  enabled  to  lay  before  the  section  a  series  of  results  which  will  fully 
determine  the  value  of  superheated  steam,  and  its  density  and  volume 
as  compared  with  pressure  at  all  pressures,  varying  from  that  of  the 
atmosphere  to  500  lbs  on  the  square  inch. 


The  Accident  at  the  Polytechnic  Institution.^ 

In  one  of  the  various  actions  against  the  directors  which  have  been 
brought  by  persons  injured  by  the  falling  of  the  stairs  at  the  I'ulytech- 
nic,  the  Lord  Chief  Baron  of  the  Court  of  Exchequer,  in  addressing 
the  jury,  said  that,  from  the  evidence  of  Mr.  Nelson,  the  accident  oc- 
curred from  an  original  defect  in  the  stone,  not  visible  on  the  surface, 
and  which  no  one  could  detect.  It  would  be  their  duty  to  return  a 
verdict  for  the  defendants,  and  he  hoped  the  directors  would  not  be 
harassed  with  other  actions  of  a  similar  kind.  Verdict  for  the  defen- 
dants. 

*From  the  London  Builder,  No.  855. 
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AMERICAN  PATENTS. 


List  of  American  Patents  which  issued  from  October  4,  to  October  25,  1859, 

fiNCLDSlVEj  WITH  EXEMPLIFICATIONS. 

OCTOBER  4. 

1.  Stoves;  James  O.  Ablmtt  and  Archihis  Lawronce,  P)ulac]f'lpliia,  Ponnsylvania. 

Claim — Tlip  combination  of  tlie  ring,  pi'il'orated  door  frame,  extending  down  over  the  ring  and  slide,  with 
the  stove  c.yliiidiT. 

2.  Corn  rLAXTERS;  J.  C.  Adams,  Greensburg,  Indiana. 

Claim — Tlie  arrangement  of  the  clevis  d 'vice  on  the  rexr  of  tli<'  pole,  when  said  pole  is  received  through 
the  mortise  in  the  bar,  and  when  the  said  bar  is  made  adjustable,  by  means  of  bolts  and  bolt  holes,  through 
its  ends  and  tlirough  the  frame  pieces,  said  clevis  device  being  made  so  as  to  clasp  together  cross-pieces. 

3.  Apparatus  for  Evaporation;  Charles  Alden,  City  of  New  York. 

Claim — The  agitator,  so  constructed  as  to  be  capable  of  acting  as  a  blower  as  well  as  a  stirrer. 

4.  Steam  Gauge;  Albert  J.  Allen,  Buffalo,  New  York. 

Claim — 1st,  Capsule,  n,  of  peculiar  construction,  having  the  steam  admitted  at  one  side  and  through  the 
centre  of  that  sidi\  and  using  tlie  flexibility  of  both  sides  fsucb  capsule  being  made  of  a  permanently  elastic 
metal,  and  not  injuriously  oxidized  by  steam  or  water,  preferring  for  that  purpose  th<'  metal  used  in  making 
melodeon  reeds),  in  combination  with  fulciiim  bbck,  lever,  spring,  rod,  o,  rod.  I.  swivel  bloek.  radius  bar,  and 
segment,  having  tail-pin,  iiinion.  index-pointer,  dial  plate,  and  friction  pressure  sjiring.  2d,  Radius  bar.  in 
comliinatiiin  with  rod,  I,  swivel  block,  segment,  having  tail-pin,  pinion,  index  pointer,  and  dial  plati'.  liaving 
increasing  divisions  on  its  face.  3d,  Swivel  block,  in  combination  with  rod,  i,  radius  bar,  and  segment,  hav- 
ing tiiil-j)in. 

5.  Seed  I'laxtees  ;  John  P.  Allen.  Midville,  Georgia. 

Claim — The  arrangement  and  combination  of  the  frame  provided  with  the  armed  httb,  the  hopper,  and 
its  bar,  in  connexion  with  the  adjustable  bar  provided  with  the  self-adjusting  covering  plate  or  bar. 

6.  Feed-water  Apparatus  for  Steam  Boilers;  Thomas  Arraitage,  Philadelphia,  Pennsylvania. 

Claim — The  vessil,  with  its  valve  opening  inwards,  in  combination  with  the  pipes,  with  their  respective 
cocks,  and  the  drum  arranged  in  respect  to  the  boiler,  as  set  fortli. 
V.  Mole  Plough  ;  Henry  F.  Baker,  Centreville,  Indiana. 

Claim — The  arrangement  and  combination  of  the  screw,  key.  knife,  share,  and  revolving  packer,  as  de- 
scribed.    Also,  the  enipliiyment  of  a  revolving  mole  or  packer,  as  described. 

[This  improvement  consists  in  attaching  to  the  back  part  of  the  circular  share  a  revolving,  spirally-fluted 
fnistrnm  of  a  cone,  the  share  being  fastened  to  the  lower  end  of  a  cutting  knife,  and  the  furrow  being  pressed 
down  by  a  following  roller.] 

8.  Weedino-hoes;  H.  H.  Baker,  New  Market,  New  Jersey. 

Claim — The  arrangement  of  the  piece,  standard,  plate,  concave,  and  ferrule,  as  described. 

9.  Rotary  Harrows;  0.  D.  Barrett,  Cleveland,  Ohio. 

Claim — The  arrangement  of  the  liooks,  draft  bars,  centre-pins,  arms,  and  spring  joint,  as  set  forth. 

10.  Construction  op  Vapor  Burners;  Wm.  W.  Batchelder,  City  of  New  York. 

Claim — Arranging  the  oiifice  of  discharge  from  the  retort,  in  reference  to  the  open  end  of  the  gas  pipe, 
so  that  the  sediment  from  the  oriiice  cannot  fall  into  said  pipe  nor  remain  about  and  choke  the  orifice.  Also, 
the  entire  disconnexion  of  the  pipe  and  retort.  Also,  the  combination  of  the  circular  form  of  the  gas  pipe 
with  the  horizontal  discharge.  Also,  connecting  the  retort  with  the  ascending  part  of  the  gas  pipe  near  the 
burner. 

11.  Machine  for  Cutting  Veneers;  Mahlon  Bonnell,  City  of  New  York,  and  Isaac  J.  Cole,  Tappan,  N.  J. 
Claim — 1st,  The  arrangement  of  the  cams,  or  their  equiv.alents,  in  combination  with  the  log-carrier.  2d, 

The  arrangement  and  combination  of  the  log-cariier  with  the  tank,  or  its  equivalent. 

[A  rotary  log-carrier  is  employed,  to  the  surface  of  which  tlie  logs  are  secured,  so  as  to  strike  against  a 
stationary  cutter.  As  tlu'  logs  rotate  with  the  cutter  they  are  dipped  into  hot  water  contained  in  a  tank  under 
the  log-carrier,  and  the  cutting  operation  is  further  ficilitated  by  giving  to  the  log-carrier  a  side  motion, 
whereby  a  shear  cut  is  produced  and  much  i)ower  saved.] 

12.  Construction  of  Evaporating  Apparatus;  Nathaniel  Bourne.  Peosta,  Iowa. 

Claim — The  arrangement  and  combination  with  the  evaporating  pan  of  a  series  of  partitions  and  shut- 
ters, as  described. 

13.  Apparatus  for  Laying  Drain  Tile  ;  B.  B.  Briggs,  Sharon,  Ohio. 

Claim — The  described  clutches,  consisting  of  the  block  or  body  and  the  fingers,  in  combination  with  tho 
rope,  or  its  equivalent,  and  hook,  arranged  as  specified. 

14.  Knapsacks;  Robert  C.  Buchanan,  United  States  Army. 

Claim— The  combination  of  the  body  yoke  and  end  pockets  to  the  knapsack,  combined  as  set  forth. 

15.  Brick  Moulds;  J.  A.  Buckwater,  Kimberton,  Pennsylvania. 

Claim — The  expanding  frame  formed  of  the  movable  (dates  and  fitted  within  the  frame,  proviiled  with  the 
inclined  or  tap -r  pendants  and  inclined  slats,  the  plates  being  connected  respectively  to  the  pendants  and  slats 
by  the  pins  and  staples. 

16.  Measuring  Faucet  ;  Erastus  Toucy  BussoU.  Covington,  Kentucky. 

Claim — Operating  the  cut-nff  liy  a  rotary  movement  of  the  exhaust  chamber,  which  comprises  the  mea- 
sure i)roper,  whereby  tin'  fluid  is  first  admitted  into  .said  measure  and  then  discharged  therefrom.  Also,  a 
pradiiated  phumei-roil.  square  or  oth  rwise.  so  as  to  admit  of  stop  notches  ou  each  side,  independeut  of  the 
others,  into  which  a  pin  is  forced  by  a  spring. 
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17.  SOPPORTING  THE  CARRIAGE  BODIES  OF  FiRE  ENGINES ;  Lysander  Button  and  Robert  Blake,  Waterford,  New 

York. 
Cliiini — The  propping  of  fire  engines,  which  are  mounted  upon  springs  by  means  of  cams,  or  mechanical 
equiviili-nt  tliereof,  so  arranged  and  operated  as,  by  lever  power,  to  throw  the  weight  of  the  engine  from  and 
upon  the  springs. 

18.  Fire-places  ;  G.  A.  Clark,  Farmington,  Connecticut. 

Claim — The  described  arrangement  of  caliducts,  when  the  same  are  applied  to  a  fire-place,  in  the  manner 
■et  forth. 

19.  Cotton  Gins;  Powhattan  Ellis  Collins,  Mobile,  Alabama. 

Claim — .\n  adjustable  hopper  for  changing  and  regulating  the  feed  of  cotton  to  a  gin.  Also,  in  combi- 
nation with  an  adjustable  and  regulating  hopper,  the  toothed  cylinder  for  conveying  the  cotton  from  the  hop- 
per to  the  ginning  or  saw  cylinder.  Also,  the  arrangement  of  the  hopper,  feeding  toothed  roller,  saw  and 
brush  cylindeis,  so  as  to  operate  in  connexion  with  each  other. 

20.  Trat  Bolt;  Garrett  Cooper,  Jersey  City.  New  Jersey. 

Claim— The  general  arrangement  of  bolt,  shield,  ripple,  and  plate  of  metal,  when  said  bolt  shall  effect 
its  own  spring,  arranged  in  the  manner  described. 

21.  Manner  of  nANC.iXG  Reciprocating  Saws;  Pearson  Crosby,  City  of  New  York. 

Claim — Connecting  the  two  plates  of  the  caps  by  means  of  rivets  and  pins,  the  ends  of  which  are  fitted 
in  holes  counter-sunk  at  the  inner  sides  of  the  plates  to  admit  of  the  vertical  adjustment  of  the  plates.  Also, 
encompassing  the  rivets  of  tlie  cap  by  tubes  or  cas  s  to  form  a  bearing  for  the  plates,  and  prevent  an  undue 
pressure  of  the  caps  against  the  saw.  so  that  the  latter  may  be  adjusted  to  compensate  for  wear — it  bfing  un- 
derstood that  I  do  not  claim,  broadly,  the  tubes  or  cases,  but  only  when  used  in  connexion  with,  or  applied 
to,  the  caps. 

22.  Bread  and  Vegetable  Slicer  ;  Joshua  and  Sarah  N.  Davis,  Muskegon.  Michigan. 

Claim — The  arrangement  and  combination  of  the  adjust.nble  slotted  plates,  gauge,  rod,  spring,  and  lever, 
80  that  the  slice  of  bread  shall  be  sunporteil  by  the  gauge  until  the  stroke  of  the  knife  is  almost  finished,  and 
BO  that  the  gauge  shall  fall  outwardly  on  the  d'pression  of  spring. 

23.  Blind  Fastener;  William  H.  Davis, Taunton,  Massachusetts. 

Claim — The  application  to  the  catch,  of  a  box,  to  secure  it  from  getting  out  of  place,  and  of  the  hook  on 
the  blind  a  rest  to  prevent  tlie  blind  from  sagging. 

21.  Accountant  Labels  for  Periodicals,  &c. ;  Robert  Dick.  Toronto,  Canada;  patented  in  Canada,  July  6, 
185S. 

Claim — The  contrivance  of  keeping  accounts  in  printed  form  by  the  use  of  printer's  type,  or  their  equiva- 
lents, kept  so  arranged  as  to  adni't  readily  of  all  the  re-adjustments  which  the  currents  of  business  may  re- 
quire, in  manner  set  forth.  Bailed  on  this  primary  invention,  I  also  claim  the  device  of  rendering  or  trans- 
mitting accounts  thus,  or  substantially  thus  k  pt  in  type,  by  sending  printed  impressions  taken  therefrom, 
though  the  particular  form  of  sending  may  not  be  mine.  While  at  the  same  time  I  claim,  in  the  broadest 
and  fullest,  the  special  mode  and  form  set  forth  by  us  ■  of  the  machine  described,  as  constituted  by  the  com- 
bination of  fluid  vessel,  reel,  apron  movement,  and  cutter  stamp,  which  machine  I  also  claim,  with  all  the 
modes  indicated  for  operating  the  same,  and  in  connexion  with  the  recited  claims  I  thus  formally  make.  Also, 
all  other  means  and  appliances,  substantially  the  .same  as  thos>  claimed  or  intended  to  be  claimed. 

25.  Borer  for  Excavating  Mcd,  ic;  Mason  H.  Ford,  City  of  New  York. 

Claim — 1st,  The  construction  of  revolving  excavating  .scoops,  providi-d  either  with  openings  and  wings  or 
flanches  on  its  sides,  capable  of  opening  and  shutting,  or  so  constructed  that  part  of  the  sides  may  be  opened, 
and  act  in  that  position  as  wings  or  flanches.  by  which  the  dirt.  mud.  or  sand  is,  during  the  revolving  of  the 
scoop,  thrown  into  the  inside  of  the  scoop.  2d.  The  manner  of  attaching  scoops  to  the  shafts,  so  that  the  same 
will  be  made  to  turn  with  the  shaft  when  the  same  is  revolving  and  at  the  same  time  capable  of  l>eiug  raised 
alx)ve  the  surface  of  the  water,  when  filled,  for  the  purpose  of  being  emptied,  without  requiring  to  raise  the 
shaft. 

26.  Cooking  Stoves;  Peter  Getz,  Lancaster,  Pennsylvania. 

Claim — The  specific  arrangement  of  the  boilers,  drum-head  oven,  and  their  combination  in  manner  as 
set  forth. 

27.  AVeighing  Scales;  'Williara  D.  Guseman,  Morgantown,  Virginia. 

Claim — The  triangular  recess  cut  out  on  the  under  side  of  the  journals  of  the  pendulum  drum  or  shaft, 
to  enable  said  drum  to  swing  or  roll  on  its  axis  on  the  upward  pointing-knife  edjes.  Also,  in  combination 
with  an  upward  pointing-knife  edge,  a  roller  or  pendulum  drum,  the  journals  of  which  are  formed  with  tri- 
angular ncessps  and  a  counterpoise  weight,  or  its  equivalent,  vibrating  below  the  centre  of  the  drum  or  roller, 
and  this  I  claim  whether  the  counterpoise  be  adjustable  on  its  lever  or  not. 

28.  Stave  Machine;  Henry  Hays.  City  of  New  York. 

Claim — Dressins:  st.aves  by  a  continuous  operation.  reg.irdless  of  length  or  thickness,  by  the  combined 
action  of  the  fe?d  rollers  and  cutters,  when  said  parts  are  arranged  to  remove  a  shaving  from  the  outer  side  of 
the  stave,  under  all  circumstances,  and  split  out  more  or  less  from  the  inner  side  to  reduce  the  sUive  to  a  uni- 
form thickness. 

29.  Steam  Boiler;  Jo.seph  Harrison,  Jr., Philadelphia,  Pennsylvania. 

Claim — The  construction  of  a  boiler  of  distinct  globular  or  spherical  parts,  single  or  in  groups,  united 
in  the  manner  specified,  or  any  other  analogous  thereto,  and  wherein  th"  strength  of  the  globular  form  of 
such  parts  is  common  to  the  entire  structure;  this  claim  liein'.:  intended  to  include  not  true  splieres  only,  bnt 
elliptical,  conicil.  polyhedral,  or  any  other  analogous  forms  also,  where  th"^  results  looking  to  strength  and 
construction  of  the  boiler,  are  substantially  the  same  as  those  enumerated.  Also,  the  employment,  as  units 
of  construction,  as  hereinbefore  exnlained.  of  sppante  chambers  of  cast  Iron  or  other  metal,  of  uniform  slie 
and  shape,  substantially  as  described,  to  be  used  as  wanted,  wherewith  boilers  of  different  forms  and  dimen- 
sions may  be  built  up.  being  united  togeth'^r  in  th"  manner  specified,  or  any  other  analogous  thereto.  Both 
of  the  above  claims  involve  an  outsid"  casing  for  the  particular  construction,  with  furnaces,  substantially  lis 
described.  It  is  not,  however,  my  intention  to  confine  myself  to  any  special  form  of  boiler  or  mode  of  casing 
the  same 

30.  Device  for  Connecting  the  Panels  of  Portable  Field  Fences;  Joel  Haines,  West  Middlebnrg,  Ohio. 

Claim— The  jointed  link  for  connecting  the  ends  of  the  panels,  so  arranged  that  by  using  a  tapering  key 
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in  the  link,  the  anglo  of  a  zigzag  fancn  iniiy  be  made  more  or  less  obtuse,  as  required,  to  make  the  fence  stand 
firm  in  tlie  position  in  which  it  is  phiceil. 

31.  Pumps;  W.  M.  IleudevHon,  Baltimore,  Maryland. 

Claim — The  two  ball  valve  cages,  with  the  suction  valves  in  the  interior,  attached  to  the  extremity  of  a 
c<^ntral  perforated  tube,  or  its  equivalent,  iu  combination  witii  the  water-ways  and  discliargu  valve,  construct- 
ed in  the  manner  set  forth. 

32.  I'adcets;  Tliompson  Ilerseo  and  Pierre  Jos.  Bourgnon,  Buffalo,  New  York. 

Claim — 1st,  The  relative  arrangement  of  the  valve,  chamber  and  spherical,  part,  in  combination  with  tlie 
plug,  said  valve  having  a  lifter  anci  stem,  ojierating  as  described.  2d,  The  combination  an<l  arrangi  nient  of 
the  lifting  rod,  valve,  tube,  and  Jiipc,  with  the  cross-piece,  for  the  purpose  of  ventilating  the  barrel  at  each 
draft. 

33.  Curtain  Fixture;  John  B.  Holmes,  Jr.,  City  of  New  York. 

Claim — The  spring,  in  combination  with  the  roughened,  V-shaped,  grooved  pulley,  an  endless  cord  or 
band,  arranged  as  spccitiL-d.  Also,  the  brackets,  c  c',  provided  with  the  cintre-pins  entering  the  roller  ends, 
in  the  manner  speeitiid.  Also,  forming  the  bracket,  e,  with  the  slot  and  open  ring,  anil  the  bracket,  c'.  with 
a  hooli-shiped  slot  to  alTord  opportunity  of  removing  the  whole  of  the  parts  without  having  to  draw  the 
screws  or  nails  passing  through  said  brackets. 

34.  Signal  Lanterns;  Lewis  Hover,  Flushing,  New  York. 

Claim — The  arrangement  and  combination  with  the  case  and  lamp,  of  the  metallic  cylinder  and  glasi 
cylinder,  as  described. 

35.  Toot  FOR  CcTTiNG  Qas  Pipe;  Job  F.  Ilowland,  City  of  New  York. 

Claim — The  arrangement  of  a  stationary  iron  frame  with  a  slot  in  it,  which  terminates  in  a  conical  form 
at  one  end,  in  combination  with  a  sliding  jaw  having  a  V-shaped  tongue,  and  with  an  adjustable  sliding  cutter. 

36.  Mode  of  Disinfecting  Feathers;  J.  W.  Howlet,  Greensboro',  North  Carolina. 

Claim — The  injection  of  combined  steam  and  chlorine  gas  among  the  feathers,  as  described. 
y7.  Teqetable  Cutter;  B.  C.  Iloyt,  Port  Washington,  Wisconsin. 

Claim — The  arrangement  of  the  cutting-box  upon  a  vibrating  lever,  when  the  lever  is  supported  by  a 
spring,  actuating  arm,  for  keeping  the  whole  in  an  elevated  position.  Also,  the  combiiiatiou  of  slide,  anguhir 
Blotted  box,  and  vertical  cutters,  arranged  in  the  manner  set  forth. 

38.  Mole  Ploughs;  Kameth  llu.ssey  and  Uriah  Thoruburgh,  Sr.,  Walnut  Run,  Ohio. 

Claim — Suspending  the  plough-beam  that  carries  the  mole  to  the  plough-frame  by  means  of  ropes  or 
chains, connecting  its  ends  to  one  capstan,  in  combination  with  suitable  catches  for  hobling  it  at  any  adjusted 
height  thereon.  Also,  in  combination  with  the  rotary  mode,  suspending  the  plough-beam  by  both  its  ends  to 
ropes  or  chains  which  connect  with  a  common  capstan  on  the  plough-frame,  iu  combination  with  racks  and 
pawls  for  holding  said  beam  when  adjusted. 

39.  Spark-akresters;  I.  E.  Jones,  Cincinnati,  Ohio. 

Claim — The  arrangement  of  the  tank,  wind-wheel,  and  agitator,  with  reference  to  the  receiving  trunk 
and  valve. 

40.  ItoTARY  Harrows  ;  M.  C.  Kilgore,  Washington,  Iowa. 

Claim — The  arrangement  and  combination  of  the  windlass,  arms,  socket,  collar,  harrow,  and  spindle,  ae 
deacrilied. 

[This  invention  consists  in  suspending  from  a  pivoted  collar,  fixed  centrally  to  a  shaft  mounted  upon 
■wheels,  a  rotary  harrow  supported  or  swung  by  chains  or  cords  which  pass  round  a  %vindla8s,  so  that  the  har- 
row will  be  rigidly  attached  to  the  frame  or  axle  of  the  machine,  at  the  same  time  it  can  be  raised  or  d'> 
pressed,  or  inclined  to  the  surface  of  the  ground.] 

41.  Attachment  to  Treadles  of  Sewing  Machines;  H.  B.  Knowles,  Providence,  Rhode  Island. 

Claim — The  employment  of  a  yielding  adjustable  rod,  having  a  cross-head  with  hooks  at  its  upper  end, 
in  combination  with  a  shackle-bar,  crank-shaft,  and  treadle,  as  set  forth. 

[The  object  of  this  invention  is  to  prevent  the  crank  of  a  sewing  machine,  or  of  any  other  machine  which 
may  be  operated  by  a  treadle,  from  slipping  on  to  the  dead  point,  and  to  conmct  the  treadle  to  the  crank  in 
such  a  manner  that  the  machine  can  always  be  started  with  the  foot  in  the  right  direction,  while  it  is  impos- 
sible to  turn  it  in  the  wrong  direction,  except  by  force  or  by  the  aid  of  the  hands.  A  s]iring  is  connected  to 
the  shackle-bar  in  such  a  manner  that  it  begins  to  act  on  the  same  as  the  crank  approaches  the  dead  points. 
When  the  machine  is  turned  in  the  right  direction,  the  spring  pushes  the  crank  beyond  the  dead  points;  but 
if  an  attempt  is  made  to  turn  the  crank  in  the  wrong  direction,  said  spring  opposes  its  passing  the  dead  points.] 

42.  Punching  Metals;  Philip  Koch,  New  Haven,  Connecticut. 

Claim — 1st,  The  employment  or  use  of  a  series  of  arbors  to  which  punches  or  shear  blades  are  attached, 
fitted  in  a  rotating  or  adjustable  head,  when  said  head  is  connected  with  an  arbor  having  a  plate  attached, 
provided  with  bolsters  and  shear  blades,  corresponding  with  the  punches  and  dhear  blades  of  the  head.  2<1, 
The  means  employed  for  actuating  the  yoke  and  consequently  the  arbors,  to  wit :  the  adjustable  sbait,  K,  pro- 
vided with  the  eccentric,  J,  pin,  w,  fitted  within  the  block  of  yoke,  the  adjustable  shaft,  P,  provided  with  the 
lower  crank  and  the  recess  in  the  back  part  of  plate  to  receive  pin,  w. 

43.  Ploughs;  E.  D.  Lee  and  Z.  W.  Lee,  Blakely,  Georgia. 

Claim — The  arrangement  of  the  peculiar  curved  clevis,  beam,  curved  rod,  bar,  band,  wedge,  shank,  pro- 
jection, and  share,  as  specified. 

44.  Safety  Apparatus  for  Steam  Boilers;  L.  E.  Lincoln,  Lowell,  Massachusetts. 

Claim — The  application  of  a  low  water  alarm  to  more  than  one  boiler  (or  to  one),  by  means  of  a  two  or 
more  legged  tube,  a  simple  or  a  compound  siphon,  in  such  manner  that  said  tube  shall  keep  said  alarm 
charged  with  water,  when  all  its  pendant  ends  are  covered  by  water,  and  shall  cause  said  alarm  to  be  supplit>d 
■with  steam,  when  any  one  of  its  pendant  ends  is  exposed  to  steam. 

45.  Mangle;  W.  T.  Littejohn,  Kalamazoo,  Michigan. 

Claim — The  arrangement  of  the  levers  with  roller  at  their  upper  end,  the  spring,  bai",  connected  to  th» 
treadle  by  the  rope,  in  combination  with  stationary  roller. 

46.  Musical  Notation  for  the  Blind;  Cornelius  Mahoney,  City  of  New  York. 

Claim — The  combination  of  letters  and  characters,  or  notes,  in  embossed  print,  so  as  to  represent  musif 
for  the  blind. 
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47.  Valves  for  Retarding  and  Arresting  the  Flow  of  Gases;  Newtou  S.  Manross,  Bristol,  Connecticut. 
Cliiini— Tlie  use  of  a  re-curvetl  or  V-sli.iped  tube  or  passagi'.  liaving  its  lower  part  connected  with  a  well 

or  resfivoir.  cntainiu;;  quicksilver,  which  is  made  to  rise  within  the  tube  by  means  of  a  pin;;,  or  otiier 
equivalent  pressure.  Also,  the  combination  of  such  re-curved  tube,  closed  by  quicksilver,  with  the  regulat- 
ing apiMiratus,  consisting  of  a  tapering  shoulder  and  movable  rod,  secured  from  leakage  by  passing  through 
the  quicksilver. 

48.  Coffins  ;  II.  Marshall,  Cincinnati,  Ohio. 

Claim— A  coffin  having  its  bottom  ends  and  sides  wholly  constructed  of  corrugated  sheet  metal,  which  is 
rolled  or  stamped  into  proper  form,  and  surrounded  at  the  upper  edge  of  its  body  with  a  wrought  or  cast  iron 
frame,  which  serves  as  a  brace  to  the  body  and  a  hold-fast  for  screws. 

49.  Hydrants;  N.  B.  Marsh,  Cincinnati, Ohio. 

Claim — The  arrangement,  in  connexion  with  the  main  casing,  discharge  pipe,  and  air  chamber,  of  a  hy- 
drant of  the  upper  and  h.wer  plunger  or  valve  chamber,  made  in  one  piice,  upper  plunger  or  valve,  when 
composed  of  parts,  k  1  m  n  r,  and  lower  conical  guide  and  stop-pluuger,  composed  of  parts,  B  h  i,  in  the  man- 
ner described. 

50.  Breecu-loading  Fire  Arms;  J.  Plympton  Marshall,  Millbury,  Massachusetts. 

Claim— 1st.  The  combination  of  the  lock  bolt  (of  the  movable  br.  ech),  or  its  equivalent,  and  the  discharg- 
ing lock  of  the  arm,  with  intermediate  parts.  2d,  Arranging  the  lock  for  the  tape-primers,  in  the  manner 
described. 

51.  Construction'  op  Prisons;  Edwin  May.  Indianapolis,  Indiana. 

Claim — 1st,  The  angle  door,  in  combination  with  the  safe  lock  or  bolt,  constructed  as  set  forth.  2d,  Tlie 
safe  cont  uniug  the  drum  and  bolt,  and  being  In  Id  by  the  outer  door,  constructed  as  set  forth.  3d,  The  end- 
less chain  or  rope,  in  combination  with  the  levers,  constructed  as  set  forth.  4th,  The  combination  and  ar- 
rangement of  the  levers,  bar,  and  bolts  or  lugs,  operated  from  without  the  grating,  as  set  forth. 

52.  Back-sight  for  Fire  Arms;  Edward  Maynard,  Washington  City,  D.  C. 

Claim — 1st,  The  grooved  cylindrical  end  of  the  sight  carriage,  in  combination  with  a  spring-bolt  or  pin, 
of  such  form  that  it  shall  fall  into  the  grooves  and  bear  against  their  two  sides,  and  yet  ni>t  touch  the  bottoms 
of  the  grooves,  so  that,  as  it  wears,  it  will  still  press  on  the  side  of  the  grooves,  and  hold  the  carriage  firm  in 
either  of  its  positions.  2d.  Placing  the  spring  and  its  bolt  or  pin  within  the  stock  or  breech  of  the  gun  for  its 
more  jierfect  protection  from  wet  and  damage  by  accident,  the  opening  through  which  the  piu  acts  being 
susceptible  of  being  closed  without  oil  or  packing. 

53.  Nipples  of  Fire  Arms;  Edward  Maynard,  Wiishington  City,  D.  C. 

Claim — The  permanent  union  of  a  cap  or  nipple  with  the  closi  d  end  of  the  tube,  whose  open  ends  have 
screw-threads  formed  within  it,  by  which  I  am  enabled  to  combine  the  said  nipple  and  its  tubular  seat  with 
the  abutment  of  the  breech  piece  of  a  fire  arm,  by  means  of  a  transverse  perloration  in  said  abutment,  for 
the  reception  of  the  tubular  nipple-seat,  and  a  nick-headed  screw  inserted  in  the  left-hand  of  said  i)erfuratiou, 
and  Working  into  the  screw-threads  in  the  open  end  of  said  tubular  nipple-seat. 

54.  Sk.\tes;  John  McCluskey,  Jr.,  South  Boston,  Ma.ssachusett3. 

Claim — The  jointed  heel  strap,  in  combination  with  the  toe  strap,  when  the  latter  is  m.ide  longitudinally 
adjustable  upon  the  runner. 

[The  invention  further  consists  in  hinging  the  heel  strap  and  plate  to  the  rear  of  the  runner,  and  fixing 
it  rigidly  thereto  when  the  skate  Is  on  the  foot,  by  a  suitable  8pring-c<»tch  or  thumb-screw.] 

55.  WiNDOW-S-iSH  Supporter;  \Vm.  Howard  Mitchell,  San  Francisco,  California. 

Claim — 1st.  The  roller,  arranged  on  an  angular  double-jointed  arm.  so  as  to  have  slight  play  up  or  down 
between  two  stops,  accordingly  as  it  is  operated  on  by  a  spring  or  the  weight  of  the  sash,  2d,  The  combina- 
tion of  the  angular  double-jointed  arm,  spring,  thumb-piece,  friction  roller,  and  semicircular  recess  in  the 
window  frame. 

56.  Gold-washer;  Mortimer  Nelson,  City  of  New  York. 

Chiim — 1st,  The  combination  of  a  series  of  concave  plain  pans  with  a  series  of  convex  rifled  pans,  said 
pans  all  being  arranged  on  the  same  vertical  shaft.  2d.  The  arrangement  of  a  horizontal  cam  wheel,  ball, 
horizontal  friction  roller,  two  bevel  wheel,  a  rising  and  falling  driving  shaft,  and  a  collar  on  the  vertical  shift. 
3d,  The  combination  of  a  revolving  perforated  platform  or  grating  with  a  non-revolving  but  yielding  raking 
device.  4th.  The  combination  of  the  stationary  case  with  the  revolving  perforated  platform,  niking  device, 
and  the  horizontally-revolving  pans. 

57.  Composition  for  Soap;  Nelson  Orcutt,  Biughampton,  New  York. 

Claim — Making  soap  from  untried  or  unrendered  tallow  or  grease,  and  the  other  ingredients  named,  the 
ingredients  being  in  the  proportions  as  stated. 
68.  Combined  Table  and  Clothes-drter  ;  Lewis  Pagin,  Elmore,  Ohio. 

Claim — A  combined  table  or  stand  and  a  clothes-dryer,  composed  of  a  table  or  stand,  with  a  reversible  top, 
and  a  box,  drawer,  or  recess,  and  two  or  more  jointed  arms  that  will  fold  up  and  lie  within  said  box,  drawer, 
or  recess. 

59.  Upholstery  Nail  ;  Beiyamin  S.  Pardee,  Mount  Carmel,  and  Thomas  Rawlings,  New  Haven,  Connecticut. 
Claim — The  paper-headed  nail  or  tack,  as  described. 

60.  Composition  for  Tannino;  Seneca  Pierce  and  Frederick  F.  Beadsley,  Castle  Grove,  Iowa. 

Claim — A  composition  for  tanning,  made  of  terra-japonica,  alum,  glauber  salts,  and  saltpetre,  in  the  pro- 
portions and  manner  set  forth. 

61.  Mode  of  Restorisg  Rancid  Butter;  Josiah  W.  Prentiss,  Pultney,  New  York. 

Claim — The  mode  described  of  restoring  rancid  butter  in  the  firkin  by  removing  the  hoops  so  as  to  open 
the  joints  enclosing  it  in  a  bag.  or  other  textile  fabric,  and  then  surrounding  the  whole  with  charcoal. 

62.  Machine  for  Lasting  Boots  and  Shoes;  James  Purmton,  Lynn,  Massachusetts. 

Claim — The  clamps,  in  combination  with  the  slides,  said  clamps  and  slides  being  carried  to  their  place 
by  their  levei-s,  or  their  equivalents.  Also,  the  opening  and  closing  slide ;  also,  the  roughing  or  cutting  slide. 

63.  Lathe  Chuck;  Edward  A.  L.  Roberts,  City  of  New  York. 

Claim— The  application  and  tiae  of  the  ball  and  socket  joint,  in  combination  with  the  mandrel  or  chack 
of  lathes. 
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64.  Corn  Planters;  Christian  Kopp,  McLean  County,  Illinois. 

Claim — The  arrangement  of  tho  dog-wheel,  luvcrs,  stops,  u  and  u',  with  stops,  f,  springs,  bent  rods,  and 
feed  wheels,  constructed  iis  set  forth. 

65.  Cheese  Vats;  0.  Sage,  AVellington,  Oliio. 

Chiini — The  combination  of  the  furnace  and  sniol;e-pipe  with  the  open  and  curved  bottom  of  the  water 
box,  pipe,  equiiliziT,  and  milk  bo.x,  arranged  as  set  foitli. 

66.  Grain  Separators;  Jacob  Seebold,  New^  Berlin,  Pennsylvania. 

Claim — Attaching  the  separator  to  the  thresher  by  rocking  frames, in  combination  with  wheel,  rod,  slot- 
ted arm,  and  springs,  for  proiincing  its  reciprocating  motion. 

67.  SuLivEYiNQ  Instrument;  Samuel  R.  Seibcrt,  Munising,  Michigan. 

Claim — Ci instructing  the  "Ys"  or  supports  of  the  telescope  in  a  surveying  instrument,  as  set  forth — 
also,  constructing  a  cl  imping  pinion,  in  the  m  inner  described. 

68.  Dividers  for  Harvesters;  J.  II.  Shireman,  East  Berlin,  Pennsylvania. 

Claim — The  combination  of  the  adjustable  case  witli  the  stationary  horizontal  dividing  point,  arranged 
in  the  ni  inner  set  fui  tli. 

69.  Oyster  Uredces  ;  Tliomas  P.  Sink,  Fairton,  New  Jersey. 

Claim — The  arrangement  and  combination  of  tho  chuck  or  block  and  its  puUej',  with  the  roller,  in  the 
manner  set  forth. 

70.  Saw-set;  Seymour  Smith,  Sharon,  Connecticut. 

Cliiim — The  mill  saw-set  described,  the  several  parts  A,  B,  and  F,  being  arranged  in  the  manner  set  forth. 

71.  Covering  Coffins;  Leonard  Snyder,  Indianapolis,  Indiana. 

Claim — Using  and  applying  flick  as  a  covering  for  coffins,  whether  the  same  is  prepared  or  secured,  or 
in  the  manner  Stt  forth,  or  in  any  other  manner  substantially  the  same. 

72.  Hydrants;  Charles  L.  Stacey,  Cincinnati,  Ohio. 

Claim — The  relative  arrang.'ment  of  th-;  cup-formed  discs  and  the  apertures,  adapted  in  the  manner  set 
forth,  to  form  a  chamlier  closed  on  all  sides  (with  the  e.\ception  of  the  ingress  aperture)  while  the  liydrantis 
open,  fur  the  pnrposi  of  exp  luding  i\k  flaiiches,  and  upon  tho  closing  of  the  hydrant  to  uncover  the  aperture, 
and  thereby  empry  the  discharge  pipe. 

73.  Mode  op  Attachlng  Sabres  to  Belts;  James  E.  B.  Stuart,  Wytheville,  Virginia. 

Claim — The  attachment  hook,  in  combination  with  the  ring,  or  its  equivalent,  attached  to  the  waist  belt, 
the  whole  being  constructed  as  set  forth. 

74.  Seed  Planters;  W.  U.  Stii.irt,  Millington,  Maryland. 

Claim — 1st,  A  doulile  corn  planter,  the  parts  of  which  are  arranged  to  operate  as  described.  2(1,  Con- 
necting the  two  indep 'ndent  sets  of  valves  by  means  of  the  flexible  connexion,  in  combination  with  single- 
operating  chain  or  cord,  as  set  forth. 

75.  Coxstrdction  of  Gas  Burners;  II.  K.  Symmes,  Newton,  Massachusetts. 

Claim — The  combination  with  the  inverted  cup  and  tube,  and  the  quicksilver  basin  or  basins,  or  their 
equiv  ilents,  forming  a  movable  connexion  between  the  base  and  tip  of  the  burner,  operating  as  described,  of 
the  p  iwl-like  rofl,  or  its  equivalent,  attached  to  the  cup,  and  a  rest  for  said  rod  attached  to  the  base  of  the 
burner,  the  whole  operating  as  described,  to  shut  ofi'  the  gas  from  the  tip  by  the  temporary  increase  and  sub- 
sequent reduction  of  the  pressure  in  the  pipes. 

76.  Tile  Machines;  George  S.  Tiffany,  Palmyra,  Michigan. 

Claim — The  extension  of  the  flanched  feeding  shaft,  so  as  to  form  a  revolving  core,  operating  as  described. 

77.  Corn  Shellers  ;  George  W.  Tolhurst,  Liverpool,  Ohio. 

Claim — The  flexible  hinged  apron,  in  combination  with  the  disc  and  flanch  wheel,  in  the  manner  de- 
scribed. 

78.  Spring  Bed-bottom;  Philip  Ulmer,  City  of  New  York. 

Claim — The  method  deseribid  of  connecting  the  spring,  or  its  equivalent  means,  by  which  the  same  is 
secured  in  place  by  contact  between  comin-essing  surfaces. 

79.  Corn  Planters;  llufus  M.  Varmer,  Oxford,  Mississippi. 

Claim — Tlie  arrangement  of  the  table,  delivering  tube,  furrow  plough,  feeding  disc,  hopper,  all  attached 
to  the  rear  end  of  the  tongue,  and  placed  between,  and  subject  to  the  action  of,  the  straps  and  the  springs. 
Also,  the  combination  of  the  spaces  of  the  hopper's  side  with  the  india  rubber  strip,  the  beveled  edge  of  the 
Lopper's  bottom,  and  the  gouged  holes  of  the  feeding  disc. 

80.  Machines  for  IIoistino  Ice  ;  John  Wagner,  Philadelphia,  Pennsylvania. 

Claim — 1st,  The  combination  of  the  slides,  carriages,  supporters,  and  projections  on  the  chutes,  .irrtinged 
in  the  manner  specified.  2d,  The  auti-friction  rollers  in  connexion  with  the  slides,  arranged  as  specified.  3d, 
The  counterbalancing  rope  or  chain  and  rollers,  in  combination  with  the  pulley  and  the  slides,  operating  in 
the  manner  specified. 

81.  Sewing  Machines;  Kasimir  Vogel,  Chelsea,  Massachusetts. 

Claim — 1st,  Tlie  emploj'ment,  in  combination  with  two  or  more  needles,  or  their  equivalents,  which  work 
together  to  perforate  or  pass  from  one  side  to  the  other  of  the  cloth,  or  other  material  to  be  operated  upon, 
and  with  suitable  means  of  carrying  a  locking-thrend  through  thi'  loops  of  the  threads  of  those  needles;  of 
a  thread  conductor,  so  applied  and  operated  as  to  effect  the  interlacing  of  the  threads  of  said  needles  on  the 
opposite  side  of  the  material  to  that  on  which  they  are  interlaced  with  the  locking-thread,  whereby  they  are 
m.ide  to  produce  tho  different  kinils  of  stitching  represented.  2d.  The  employment  of  a  movable  needle-plate, 
containing  two  or  more  needle-holes,  of  different  size,  form,  or  arrangement,  applied  to  tho  bed-plate  or  work- 
plate  of  a  sewing  machine,  in  such  a  manner  as  to  be  capable  of  ai^ustment  to  bring  either  of  its  holes  into 
position  for  the  proper  needle  to  work  in  it. 

82.  Guide-rings  for  Fishing-rods;  Henry  Pritchard,  Brooklyn,  New  York. 

Claim — The  combination  of  tlie  fixed  ferrule  and  tho  movable  thimble  with  its  eye,  conBtmcted  as  set 
forth. 
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83.  FcRXACKS;  John  I.  Vinton  and  Edward  John,  Ironton,  Ohio. 

Claim— The  employment  in  reverberatory  furnaces  of  the  water  space,  congtnicted  and  fitted  in  place  in 
the  manner  set  forth. 

84.  Clotiies-clamp  ;  Chapman  Warner,  City  of  Xew  York.. 

Claim— The  mode  of  securing,  between  the  buttons  A  and  C.the  garment,  or  whatever  else  may  be  placed 
betw-een  them,  by  means  of  binding  or  wedging  efftct  of  the  pin  in  the  hole  of  button,  c,  with  the  spiral  spring, 
as  specified. 

85.  Machinery  for  Trimming  Wall-paper;  A.  L.  "Whipple.  Elniira,  New  York. 

Claim — The  manner  of  constructing  the  spool  with  fixed  rotating  head  and  yielding  head,  in  combina- 
tion with  the  movable  bid  for  holding  the  roll  firmly  in  the  proper  relative  position  to  the  knives. 

86.  Harvesters;  David  Zug,  Shaeflerstown,  Pennsylvania. 

Claim— The  combination  of  the  brace  with  the  gum-elastic  stuffing-box  and  the  supporting  bar,  aiTanged 
in  the  manner  described. 

87.  Knitting  Machines;  Wm.  Binkley,  Assignor  to  Samuel  N.  Bell,  Manchester,  Xew  Hampshire. 

Claim— The  hollow  cone  cut  ofl'elliptically.  and  with  the  parallel  elliptical  cam  on  its  inner  surfoce,  to- 
gether with  the  projection  on  the  lower  side,  supported  by  the  shaft  passing  through  the  hollow  shaft,  and 
attached  to  the  arm  of  the  standard,  or  other  equivalents. 

88.  Corn  Harvesters  ;  Waldren  Beach,  Assignor  to  self  and  John  L.  Reese,  Jr..  Baltimore,  Maryland. 

Claim — The  vertically  adjustable  cutting  apparatus,  in  combination  with  rests,  lever,  jointed  arms,  aud 
spring,  operating  as  set  forth. 

89.  Straw-cutters;  A.  D.  Brown,  Assignor  to  Sallie  C.Brown,  Columbus,  Georgia. 

Claim — The  arrangement  and  combination  of  the  yielding  strips  and  constituting  guard,  with  the  wheel, 
gash,  and  trough,  as  described. 

90.  Skeleton  Skirts  ;  James  Draper,  Assignor  to  self  and  Samuel  H.  Dougherty,  City  of  New  York. 

Claim — The  skeleton  skirts  described,  in  which  the  hoops  are  secured  Ly  glue,  or  equivalent  cement, 
between  separately  woven  parts  of  the  tapes,  in  contradistinction  to  the  stitched  or  cla.sp':d  skirt  when  the 
])arts  are  woven  together  as  single  tapes  between  the  hoops,  and  separately  as  distinct  tapes,  at  the  points 
where  the  hoops  are  received. 

91.  Constroction  of  Dentists'  Chairs;  Nathan  C.  Lewis,  Jr.,  Assignor  to  self  and  Edwin  Brace,  Boston, 

Massachusetts. 
Claim — The  combination  of  the  adjustable  body-rest  with  the  chair.    Also,  the  combination  of  the  anxi- 
liary  or  elbow-rest  and  the  bodj'-rest,  applied  to  a  chair.    Also,  the  mode  of  applying  the  body-rest  to  the 
elbow-rest,  that  is,  by  means  of  an  adjustable  arm,  applied  and  operating  with  respect  to  the  elbow-rest,  as 
stt  forth. 

92.  Lining  Undergrouni)  Dr.ains;  James  C.  Miller,  Irwin,  Ohio,  Stillman  A.  Clemens,  Rockford,  Illinois,  and 

Gilb'-rt  H.  Clemcn-s,  Urbana,  Ohio. 
Claim— 1st.  The  method  of  making  covered  field-drains  by  lining  the  inside  with  hydraulic  lime,  mor- 
tar, or  other  suitable  material.    2d,  A  conducting  tube  connected  with  a  coulter.    3d,  A  forcing  bar,  with 
valve  pistons  attached,  and  working  in  a  conducting  tube,  ith,  A  follower  of  less  transverse  dimensions  than 
the  mole  to  which  it  is  attached. 

93.  Rotary  Dredging  Machine;  James  Molyneux,  Bordentown,  New  Jersey,  Assignor  to  the  Bordentown 

Machine  Company. 
Claim — 1st,  The  combination  and  aiTangement  of  devices  for  raising,  lowering,  and  holding  the  levers, 
C  C  which  support  and  carry  the  dredging  wheel  as  required.  2d,  The  rams  on  the  dredging  wlieel.  for  the 
purpose  Set  forth.  3d,  The  chute,  hinged  so  that  it  may  be  raised  when  the  socket  pas.ses  under  it,  and  low- 
ered to  receive  the  contents  of  the  bucket.  4th,  And,  in  combination  with  a  liinged  chute,  I  claim  the  arm 
on  the  wheel,  just  before  the  bucket,  for  the  purpose  of  raising  the  chute  and  allowing  the  bucket  to  pass 
under  it.  5th,  A  chute  arranged  to  traverse  on  ways,  so  as  that  it  may  be  adjusted  to  the  dredging  wheel. 
6th.  The  levers  and  links,  arranged  for  the  purpose  of  traversing  the  cliute.  Vth.  The  traversing  bars,  armed 
with  picks  or  chisels,  and  arransed  to  operate  on  the  bottom  of  the  river,  in  advance  of  the  dredging  wheel. 
8th,  The  shaft  and  wipers,  in  combination  with  the  traversing  bars,  carrying  picks,  chisels,  &c.,  for  the  pur- 
poses specified. 

94.  CoNSTRncTiON  OF  Distilling  Apparatus;  John  Sloan,  Assignor  to  self  and  Eberhard  H.  Dierker,  Pitts- 

burgh, Pennsylvania. 

Claim 1st,  The  combination  and  arrangement  of  the  condensing  worm  or  pipe,  the  wheels,  the  receiving 

chamber,  with  the  governor  and  valve,  for  the  purpose  of  regulating  the  quantity  of  steam  in  the  heating 
pipe.  2d.  The  combination  and  arrangement  of  the  chambers  with  the  conducting  pipes,  when  used  in  con- 
nexion with  the  condensing  worm  or  pipe,  as  described. 

95.  Trace-trimmer;  Adolph  Stempel,  Assignor  to  self  and  Owen  McFarland,  Newark,  New  Jersey. 

Claim— 1st,  The  arrangement  and  combination  of  the  vertically  sliding  spring  bar,  latei-ally  adjustable 
bed-pieces,  and  suspended  curved  cutters.  2d,  In  combination  with  the  bed-pieces  and  cutters,  I  claim  the 
adjustable  jaws,  or  their  equivalents,  arranged  as  specified. 

96.  Moulding  Stove-covers  :  David  L.  Stiles,  Assignor  to  John  M.  French  &  Co.,  Rochester,  New  York. 
Claim The  employment  of  the  cone-form  plugs  and  pivoted  thumb-levers,  in  combination  with  that  por- 
tion of  the  pattern  which  forms  the  recess  of  the  cover. 

97.  Railroad  Car  Brakes;  William  F.  Stewart,  Patuxent  Forge,  Maryland. 

Claim The  combination  of  the  various  parts  of  the  apparatus  described,  when  so  constructed  and  ar- 
ranged in  relation  to  the  means  by  which  they  are  actuated  as  to  apply  and  relea.-<e  the  brakes  upon  the  whole 
train  upon  sections  or  upon  single  cars,  by  the  engineer,or  by  one  or  more  of  the  brakemen.or  by  all  or  part 
of  them,  collectively  or  individually,  the  brake  apparatus  of  each  car  or  of  each  section  being  complete  in 
itself  when  the  cars  are  uncoupled  or  the  train  divided  into  sections. 
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98.  Eope-mppeb;  AV.  H.  Allen  and  A.  J.  Bcntloy,  City  of  New  York. 

Claim— The  ropepincliers,  composed  of  the  grooved  pivoted  jaws  and  levers,  as  described. 

99.  Galvanic  Battery;  Thomas  C.  Avery,  City  of  New  York. 

Claim 1st,  The  use  of  the  insulating  amalgam,  in  combination  with  the  surfaces  of  the  zincs  of  galvanic 

batteries  for  telegraphic  purpos.s,  for  obtaining  the  results  before  set  forth.  2d.  The  use  of  two  or  more  in- 
dependent strips  of  platinum  in  the  construction  of  galvanic  batteries  for  telegraphic  jiurposis,  as  an  improve- 
ment on  the  (irove  Battery,  for  the  purjiose  of  obtaining  the  results  before  set  forth,  but  irrespective  of  their 
use,  in  eumbination  with  the  iusulated  amalgamated  zincs  before  described. 

100.  Machine  for  BExniNii  Wood;  Augustus  Bailey,  Gardiner,  Maine. 

Cl-iiMi— The  combination  of  the  aforesaid  horizontal  sliding  roll  and  graduated  hook  with  the  semi-cylin- 
der, acting  in  the  manner  described. 

101.  Composition  for  Paint  Oil;  J.  D.  Baldwin,  Columbus,  Georgia. 

Claim— The  paint  oil,  composed  of  the  ingredients  specified,  essentially  in  the  proportions  named  and 
prepared,  as  described. 

102.  Steam  Boiler  Furnaces;  W.  D.  Ballard,  Kansas  City,  Missouri. 

Claim— The  arrangement  of  the  fire-place,  the  partitions  of  the  setting,  and  the  chimney,  as  described, 
with  the  two-lined  boiler. 

103.  Sional-bell;  G.  F.  and  D.  11.  Benckert,  Philadelphia,  Pennsylvania. 

Claim— 1st,  The  latch,  operating  with  the  hammer  and  pull-bell,  with  the  one  spring.  2d,  Placing  the 
working  parts  of  a  signal-bell  within  the  sounding  box,  as  specified. 

104.  IlEiMMiNG-GUiDES  FOR  SEWING  MACHINES;  S.  E.  Blake  and  Thomas  Johnston,  Louisville,  Kentucky. 
Claim— 1st,  The  combination  and  arrangement  of  the  spiral  tongue,  flanched  roller,  and  yielding  plate, 

for  the  purpose  set  forth.  2d,  The  spring  plate,  constructed  as  described,  with  an  oblique  slot  in  the  limb, 
combined  with  the  adjustable  gauge.  3d,  The  yielding  pressure  roller,  adapted  and  applied  to  smooth  and 
flatten  the  hem  previous  to  stitching. 

105.  Connecting  Rods  applied  to  Cranks;  Reinhold  Boeklin,  Jersey  City  ,New  Jersey. 

Claim— Giving  the  rod  elasticity,  both  longitudinally  and  in  a  lateral  direction,  parallel  with  the  plane  of 
revolution  of  the  crank,  by  extending  it  in  the  form  of  a  bow  or  arc  beyond  the  crank-pin  or  wrist,  and  mak- 
ing such  bow  elastic. 

106.  Machines  for  Breaking  and  Cleaning  Hemp  ;  J.  K.  Booton,  Luray,  Virginia. 

Claim — 1st,  The  combination  and  arrangement  of  the  cylindrical  grating  and  lever  arms,  and  swords, 
and  concave  grating,  with  the  hurder  cylinder,  formed  with  alternate  plane  edges  and  serrated  ridges  or  ribs. 
2d,  The  combination  and  arrangement  of  a  fan  or  blast  wheel  with  the  hurder  cylinder  and  endless  apron. 

107.  Telegraphic  Machine;  L.  Bradley,  Folsoni,  California. 

Claim — 1st,  Arranging  the  type  and  mechanism  for  closing  the  circuit,  as  described,  or  in  an  equivalent 
manner,  so  that  a  double  closing  of  the  circuit  is  etfcted,  as  each  tooth  of  the  type  comes  in  contact  with  the 
closing  mechanism.  2d,  The  combination  of  the  type  and  composing  sticks  with  a  yielding  insulating  plate, 
carrying  the  mechanism  for  breaking  and  closing  the  circuit,  whereby  the  contact  of  the  closing  mechanism 
with  the  face  of  the  type  is  insured."  3d,  The  vibrating  hook  and  bar,  or  their  equivalents,  in  combination 
with  a  yielding  insulating  plate,  and  type,  and  sticks,  for  the  purpose  of  closing  the  circuit,  ith,  The  com- 
bination of  the  composing  stick  and  type  with  the  spring,  or  its  equivalent,  arranged  so  that  the  type  are 
made  to  form  a  portion  of  the  circuit.  5th,  The  combination  of  the  carrying  band  and  mechanism  for  clos- 
ing the  circuit,  with  the  composing  sticks  and  type  arranged  on  the  band  in  relation  to  each  other,  so  that 
the  sticks  are  successively  carried  forward  in  the  order  in  which  they  are  arranged,  brought  into  the  current, 
and  the  message  transmitted  without  interruption.  6th,  The  combination  of  the  movable  platform  carrying 
the  recording  mechanism  with  the  rotating  cylinder  carrying  the  record  paper,  arranged  so  that  the  message 
as  transmitted  is  recorded  in  parallel  lines  on  the  paper.  7th,  Constructing  the  composing  sticks  and  types, 
BO  that  the  sticks,  when  filled  with  thi-  type,  shall  present  an  even  and  flat  surface  on  either  side.  8th,  The 
application  of  a  siphon  pen,  for  the  purpose  of  recording  the  messages.  9th,  The  inclined  iilane,  arranged  iu 
combination  with  the  band,  whereby  the  comjiosing  sticks  are  received  from  the  band  in  such  manner  as  not 
to  interfere  with  each  others  delivery,  and  in  the  same  order  in  which  they  were  placed  on  the  band. 

108.  Refrigerator;  T.  B.  Burtis,  Chicago,  Illinois. 

Claim — The  employment  or  use  of  the  ice  chamber,  water  chamber,  air  passages,  and  a  series  of  provision 
chambers. 

109.  Grate-bars;  John  Buzby,  Moorestown,  New  Jersey. 

Claim — Making  the  mortises  and  the  tenons  on  the  gi'ate-bars,  alternately,  one  above  the  other,  so  that 
the  mortises  may  be  made  entirely  through  the  bar,  without  interfering  with  the  tenons,  and  so  the  tenons 
may  extend  entirely  through  the  bar  witliout  interfering  with  one  another,  and  be  made  so  long  as  not  to  be 
drawn  out  of  the  mortise  by  the  warjiing  or  springing  of  the  grate-bars. 

110.  Potato-diggers;  A.  S.  Cajiron  and  D.  S.  Davis,  Grass  Lake,  Michigan. 

Claim — The  arrangement  of  axle,  wheels,  and  wheel,  pinion,  crank,  and  shaft,  guides,  roller,  rake,  apron, 
and  hooks,  connected  together  and  operating  as  specified. 

111.  Operating  the  A'alves  of  Steam  Engines;  Tisdale  Carpenter,  Providence,  Rhode  Island. 

Claim — The  adjustable,  graduated,  scroll-shaped  side  cam,  so  arranged  as  to  be  traversed  and  adjusted 
by  a  regulator  or  governor,  wliile  the  engine  is  in  motion,  or  adjusted  and  fixed  or  set  by  hand  while  the  en- 
gine is  stopped. 

112.  AwMN'os;  Samuel  Chace,  Providence,  Rhode  Island. 

Claim — The  application  of  the  gear-toothed  tracks  with  the  pinions;  also,  the  dogs ;  and  finally,  the  box 
or  covering  to  an  awning,  constructed  as  set  forth. 

113.  Gasket  for  Steam  and  other  Joints  ;  James  S.  Colvin,  Allegheny,  Pennsylvania. 

Claim — A  joint  giisket,  composed  of  a  ring  of  India  rubber,  encased  with  copper  or  other  metal,  as  de- 
scribed. 
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114.  Spring-back  Carriage  Seats  ;  Norman  Cowles  and  A.  Ilulbert,  Edgefield,  South  Carolina. 

Claim — The  employment  of  springs,  whin  in  connexion  with  a  back  supported  by  hinged  uprights,  in 
the  manner  set  forth. 

115.  Hand  Machine  for  Wiring  Blind-rods;  Biram  C.  Davis,  Binghampton,  New  York. 

Chiini — 1st,  The  setting  form  wliich  sets  over  the  rod  and  straddles  the  slats,  and  which  is  secured  nnier 
the  blind  by  means  of  the  stationary  bar,  in  such  a  manner  as  to  let  the  staples  through  the  eye  of  the  sta  ile 
in  the  rod  into  the  slats;  D  D  being  the  equivalent  means  employed  for  setting  the  staple  into  the  rod,  in 
combination  with  the  adjustable  arrangement,  operating  as  described.  2d,  In  combination  with  the  form, 
the  joint  lever,  flanch  rod  or  drivers,  dividing  slide,  and  inclined  needle-bar. 

116.  Wheelwright  Machine  ;  E.  Dougherty,  CedarviUe,  Ohio. 
Claim — The  combination  of  devices,  as  specified. 

117.  Shdtter  IIinge  ;  H.  F.  Drott,  Cumberland,  Maryland. 

Claim — The  employment  of  the  spring,  as  constructed,  when  used  in  connexion  with  the  plate,  as  con- 
stmctcd,  the  two  being  used  in  combination  with  any  common  shutter  hinge. 

118.  Furnaces;  B.  Wells  Dunklee,  Boston,  Massachusetts. 

Claim — The  general  arrangement  of  the  space,  the  chamber  or  dome.  l,  the  dampers.  M  N,  and  pipe  or 
T-L,  and  the  ventilating  pipe,  s,  and  smoke-drum,  and  ventilating  pipe,  p,  and  smoke-pipe,  t.  and  air  duct,  and 
aeries  of  dampers  in  flues,  r,  in  relation  to  each  other  and  with  respect  to  the  flue,  r,  and  hot  air  chamber,  e. 

119.  Sewing  Machines  ;  Wm.  0.  Grover  and  Wm.  E.  Baker,  Boston,  Massachusetts,  and  0.  B.  Potter,  City  of 

New  York. 

Claim — A  non-penetrating  instrument  and  a  piercing  eye-pointed  needle,  acting  together  to  make  an  in- 
terlocking of  threads,  in  combination  with  a  clamping  apparatus,  actins  as  specified,  and  acting  to  make  a 
double-looped  stitch.  Also,  mounting  a  spool  or  bobbin,  from  which  thread  is  to  be  delivered,  for  the  pur- 
pose of  sewing  by  machinery  upon  two  truncated  cones. 

120.  Bee-hives  ;  Horace  Gushee  and  John  G.  Dawes,  San  Francisco,  California. 

Claim— The  combination  of  the  comb  frames,  rods,  staples,  and  cleat,  whereby  the  comb  frames  may  be 
readily  removed  or  inserted,  in  the  manner  described. 

121.  Bedstead  ;  John  R.  Guy,  Springfield,  Ohio. 

Claim — The  arrangement  of  the  frame  with  reference  to  the  heads,  and  their  connexion  by  means  of  the 
joints,  and  slides,  and  plates,  or  their  equivalents,  as  described. 

122.  Double-friction  Coupling  ;  Joshua  Hendy,  San  Francisco,  California. 

Claim — The  application  of  two  such  truncated  cones  to  one  coupling  (one  at  either  end),  and  operated  by  a 
single  lever,  so  as  to  work  in  cavities  or  conical  sleeves  attached  to  pulleys  or  wheels,  arranged  on  one  sliafl, 
so  that  said  shaft  may  be  run  slow  or  fast,  or  backward  or  forward,  or  entirely  stopped,  without  stopping  the 
prime-motor  or  changing  its  speed. 

123.  Steering  Apparatus  ;  Hatsel  Higgins,  Orleans,  Massachusetts. 

Claim — The  arrangement  of  the  rudder  head  intermediately  between  the  supports  which,  respectively, 
serve  as  bearings  to  the  hand-wheel  shaft  and  the  rudder-operating  gear,  said  shaft  extending  bark  of  and  over 
said  gear,  whereby  the  rudder  may  be  operated  either  by  the  gear  or  by  a  tiller  fnmi  the  wheel  shatl,  as  de- 
scribed; and  also  compactness  of  steering  apparatus  and  economy  of  deck  space  is  obtained. 

124.  Hot-air  Fuknaces;  Isaac  H.  Hobbs,  Abraham  W.  Rand,  and  George  H,  Sellers,  Philadelphia,  Penna. 
Claim — 1st,  The  general  arrangement  of  the  subdivided  air  chamber,  in  connexion  with  the  separate  re- 
ceiving and  discharging  openings.    2d,  The  deflecting  diaphragms,  in  combination  with  the  above  described 
arrangement,  in  the  manner  set  forth. 

125.  Rotary  Harrows  ;  Sidney  S.  Hogle,  Cleveland,  Ohio. 

Claim — The  combination  of  a  series  of  individually  rotating  toothed  frames  or  wheels,  with  a  rotating 
central  frame  or  wheel,  in  such  a  manner  that  the  said  parts  will  operate  in  the  manner  set  forth. 

126.  Clothes  Frame  ;  D.  E.  Holmes,  Halifax,  Massachusetts. 

Claim — The  combination  of  the  standards  and  horizontal  hinged  frames,  when  the  same  are  sustained 
and  braced  by  slotted  braces,  in  the  manner  set  forth. 

127.  Ploughs;  Bold  R.  Hood,  Clinton,  North  Carolina. 

Claim — The  combination  of  the  standard.  D,  standard,  c,  and  land  slides,  wlien  the  parts  are  constructed 
as  described,  and  adapted  to  receive  the  various  forms  of  shovel  points  and  mould-boards  in  use. 

128.  Telegraphic  Cable  ;  William  H.  Johnson,  Springfield,  Massachusetts. 
Claim — An  electric  telegraphic  conductor,  constructed  in  the  manner  set  forth. 

129.  Omnibus  Register;  W.  M.  Keague,  Brooklyn,  New  York. 

Claim — 1st,  The  arrangement  and  combination  of  the  platform,  vibrating  lever,  and  adjustable  spring, 
88  specified.  2d,  In  combination  with  the  platform  and  spring.  I  claim  the  sliding  bar.  spring  catcli,  and 
■wheel.  3d,  Arranging  the  step,  in  combination  with  the  registering  apparatus,  as  described,  so  that  it  regis- 
ters half-fares  as  well  as  full  tares. 

130.  IlroRAULic  Motors  ;  Miles  Keely  and  G.  W.  Cressman,  Barren  Hill,  Pennsylvania. 

Claim — The  arrangement  and  combination  with  the  levers,  lever  frames,  and  bottoms  of  the  adjustable 
slots  and  bars,  by  which  the  speed  of  the  machine,  length  of  stroke  of  the  levers,  and  distance  of  water  may 
be  regulated  at  pleasure. 

131.  Tea  Kettles;  Archibald  C.  Ketchum,  City  of  New  York. 

Claim — The  combination  of  the  tin  top.  copper  bottom,  and  sheet  iron  skirt,  when  the  same  are  all  united 
by  one  and  the  same  lap-joint,  and  just  below  the  spout  of  the  kettle. 

132.  Endless  Chains  for  Horse  Power  Machines;  Isaac  R.  Lawrence  and  George  E.  Gould,  Green  Island, 

New  York. 
Claim — 1st,  Extending  both  the  lugs  and  the  links  of  such  chains  to  or  beyond  the  treads  of  the  friction 
wheels,  carried  by  axles  cast  on  the  links.    2d.  Forniing  and  arranging  projections  on  the  links  of  the  chain, 
the  links  being  provided  with  male  lugs  and  female  lugs. 
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133.  Stuaw-cutters;  Lucius  Loavenwoitli,  Trumansbur^,  New  York. 

Claim— Tlie  arrnngemeiit  and  cninbination  of  the  rockers  and  springs,  for  the  purpose  of  giving  a  double 
motion  to  the  knife,  and  to  avoid  friction  of  tile  working  parts. 

134.  Apparatus  for  Stirring  and  Delivering  Gr.un  ;  Sylvester  Marsh,  West  Roxbury,  Massachusetts. 
Claim — 1st,  The  combination  with  the  reticulated  bed  or  otlnT  suitable  drying  table,  of  u  reciprocating 

truck,  aimed  with  paddles  or  stirrers  for  agitating  the  grain  on  the  drying  surface.  2d,  The  arrangement  of 
the  truck  paddles  in  rows,  one  in  advance  of  the  other,  an<l  the  paddles  of  each  preceding  row  intcrniediato 
of  those  next  behind  them.  3d,  Giving  to  the  paddles  of  the  reciprocating  truck  an  oblicjuo  set  for  and  dur- 
ing the  forward  travel  of  the  truck,  and  giving  them  an  edge  presentation  or  set  for  and  during  the  back 
travel  of  the  same,  as  set  forth.  4th,  Giving  to  said  paddles  reverse  obliquities,  fir  and  during  the  forward 
travel  of  the  truck,  so  as  to  throw  the  grain  to  the  right  and  to  the  left,  alternately,  in  the  feed  forward  of 
the  grain  by  the  paddles.  5th,  The  combination  with  the  reciprocating  truck  and  its  padilles,  of  a  cross  slid- 
ing frame,  made  to  gear  by  cranks,  or  their  equivalents,  with  the  several  paiidles,  for  simultaneously  chang- 
ing the  latter  from  an  oblique  to  a  straight  set,  and  vice-versa.  6th,  Tlie  cnmliination  with  th<'  cross  sliding 
frame  to  the  reciiirocating  truck,  of  one  or  more  adjustable  inclines  and  stops  iiir  automatically  reversing  the 
position  of  the  paddles  in  their  own  direction.  7th,  Drawing  the  cross  frame  back  to  its  original  position,  to 
give  to  the  paddles  a  different  set,  by  means  of  a  clip-lever,  acted  on  by  a  weight,  weighted  catch,  and  in- 
clined projection,  connected  with  the  reciprocating  truck,  or  their  equivalents,  also  afterwards  returning  said 
lever  to  its  former  position  to  be  locked  by  the  weighted  catch  by  an  inclined  plane  on  the  truck,  acting 
against  and  over  a  swell  on  the  lever.  8th,  Varying  the  range  of  motion  of  the  reciprocating  truck  on  or 
over  the  drying  surfac",  and  relativrly  to  the  feed  or  deliveiing  ends  thereof,  by  means  of  a  lengthening  and 
shortening  driving  pitman,  made  adjustable. 

135.  Seed  Planters;  Andreas  Maurer,  New  Carlisle,  Indiana. 

Claim — The  arrangement  and  combination  of  the  vertically-moving  and  seed-distributing  supporting 
axle,  and  l>oxes,  and  lever,  as  set  forth. 

[The  invention  consists  in  having  the  axle  of  the  supporting  wheel  extend  through  the  sides  of  the  frame 
of  the  machine,  and  below  the  seed  boxes,  the  ends  of  said  axle  being  provided  with  seed  cells,  and  the  axle 
allowed  a  certain  degree  of  longitudinal  play  in  its  bearings,  so  that  the  seed  cells  may  be  shoved  underneath 
the  seed  boxes  or  out  from  underneath  tliem.] 

136.  Method  of  Combining  Emery  with  Caoutchouc  ;  Thomas  J.  Mayall,  Roxbury,  Massachusetts. 

Claim — Making  emery  sharpening  and  polishing  tools  by  combining  emery  with  India  rubber,  gutta  per- 
cha,  or  other  substances,  and  then  submitting  them  while  under  great  pressure  to  a  high  degree  of  artificial 
heat,  whereby,  with  a  given  quantity  of  rubber,  emery  may  be  combined  in  much  greater  quantities  than  it 
could  be  heretofore  done. 

137.  Harvesters;  James  McAleer,  Chambersburg,  Pennsylvania. 

Claim — The  arrangement  of  the  two  seats,  one  facing  at  right  angles  to  the  other,  conducting  trough,  and 
binding  table,  and  the  elevating  device,  in  the  manner  set  forth. 

138.  Mode  of  Forming  Joints  in  India  Rubber  Belting;  J.  McDougal,  Masonville,  Michigan. 

Claim — The  employment,  in  combination  with  the  belt  ends,  of  the  tongues  and  cavities,  so  that  the  sides 
of  the  tongue  portion  shall  be  proticted  by  the  selvedges  of  the  cavity  parts. 
1.39.  Travelers  Ticket-holder  ;  S.  T.  McDougall,  City  of  New  York. 

Claim — The  lever,  spring,  point,  or  other  equivalents,  in  combination  with  an  ordinary  Bhawl  pin. 

140.  Skates;  .Tames  P.  McLean,  City  of  New  York. 

Claim — The  arrangement  and  use  of  the  side  or  ankle  springs,  with  parts,  B  B,  and  instep  projections, 
adjustable  or  otherwise,  in  combination  with  the  heel  spring,  having  a  pad  at  its  top  end,  and  with  the  cork 
Role  in  the  form  of  a  shoe,  or  otherwise.  Also,  the  combined  arrangement  and  use  of  the  railroad  attachment, 
•as  applied  to  a  skate;  the  same  forming  a  toe-strap  loop  if  required,  in  the  manner  set  forth. 

141.  Horse  Power  Locomotive;  James  C.  Miller,  Union  Township,  Pennsylvania. 
Claim — Uorso  power  sweep  levers  connected  with  one  or  more  ground  wheels, 

142.  Electro-magnetic  Burglar  Alarm;  George  F.  Milliken,  Somerville,  Massachusetts. 

Claim — The  combination  of  a  galvanic  biittery,  an  electric  circuit,  circuit-breaker,  operated  by  a  window 
or  door,  with  a  step  by  step  indicator.  Also,  causing  a  window  or  door  automatically  to  prevent  anv  alteration 
upon  the  circuit  during  the  closing  of  the  window  or  door,  until  it  is  nearly  closed,  in  any  manner  substan- 
tially as  descrilied.  Also,  the  use  of  the  armature  for  the  double  purpose  of  regulating  the  movements  of  the 
points  and  setting  in  motion  the  alarm  apjiaratus. 

143.  Cultivators;  B.  S.  Morgan,  Delhi,  Iowa. 

Claim — The  arrangement  and  combination  of  the  side  wings  and  wheels  of  a  cultivator,  with  the  levers, 
b.ar,  rods,  and  hand  lever,  as  specified. 

144.  Boot  and  Shoe  Brush  and  Scraper  ;  Wm.  Morrison,  Morrisiana,  New  York. 

Claim — The  arrangement  of  the  springs,  in  combination  with  screws,  in  such  a  manner  as  to  throw  the 
brushes  forward  parallel  with  the  scraper. 

145.  Hand  Looms;  Abel  R.  Nixon,  Rhea  Spring,  Tennessee. 

Claim — In  combination  with  the  lay  beam  and  spring  picker-staffs,  the  toggle-levers,  b  b,  triggers,  and 
llexible  connexions,  for  effecting  the  setting  and  tripping  of  the  picker-staff.  Also,  in  combination  with  the 
lay  and  the  treadles  for  working  the  harness  or  sheds,  the  toggle-levers,  q, and  trigger-cords,  so  that  the  shed 
shall  be  properly  made  before  the  trigger  is  drawn  to  let  the  shuttle  fly,  thus  insuring  a  perfect  sequency  of 
operation,  and  with  great  saving  of  manual  labor  on  the  operator. 

146.  Varnish;  Samuel  Page,  Chelsea,  Mass.achusetts. 

Claim — The  described  varnish,  made  of  the  materials  specified. 

147.  Sole-cutting  Machines;  William  Munroo,  West  Auburn,  Maine. 

Claim — 1st,  The  arrangement  of  the  vertical  slots  in  the  arbor,  elastic  bars,  with  their  projections,  fitting 
respectively  in  said  slots ;  the  weight,  bar,  and  the  shafts,  provided  respectively  with  the  cam,  spring,  pin- 
ions, part  pinion,  and  strap,  to  operate  the  arbor  and  its  die  or  cuttins;  flanch.  2d.  The  stop,  attached  to  a 
shaft  provided  with  springs,  and  actuated  by  the  pin  on  the  rod,  and  the  notched  block  attached  to  the  bar. 

3» 
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148.  Gear-cutting  Engines  ;  Henry  Pfaner,  City  of  New  York. 

Claim — A  pattern  mounted  on  a  shaft  or  spindle,  which  also  carries  the  gear  to  be  cut,  in  combination 
■with  a  fi.xed  dog  or  guide,  wlien  said  dog  or  guide  is  so  located  that  the  pattern  runs  off  and  is  clear  of  the 
same,  so  as  to  be  turned  at  the  time  the  gear  is  clear  of  the  cutter,  and  said  pattern  again  takes  and  is  held 
by  said  dog,  as  the  cutting  commences,  and  is  proceeded  with.  Also,  the  arrangement  of  the  lever,  pawl,  and 
adjustable  stop,  to  give  motion  to  the  pattern  when  not  in  contact  with  the  stop  or  dog.  Also,  in  combina- 
tion with  the  pattern  and  dog,  the  stock  carrying  the  shaft  or  spindle,  and  actuated  by  the  lever. 

149.  Key-boards  for  Piano-fortes;  Mathieu  Philippi,  Troy,  New  York. 

Claim — So  constructing  the  upper  surfaces  of  the  keys  of  a  piano-forte,  that  while  the  ordinary  form  of 
the  key-board  is  retained,  portions  of  all  the  keys  are  brought  to  the  same  level  in  the  key-board. 

150.  Harvesters;  Henry  B.  Ramsey,  Indianapolis,  Indiana. 

Claim — The  combination  of  the  frames,  chain,  chain-wheel,  crank,  screw-rod,  friction  bearers,  and  grain 
table,  arranged  in  the  manner  set  forth, 
lol.  Lasting-pincers  ;  L.  B.  Richardson.  Athol,  Massachusetts. 

Claim — The  application  of  a  swinging  fulcrum  to  lasting-pincers,  arranged  in  the  manner  set  forth. 

152.  Umbrella  Frames;  Robert  E.  Rogers,  Philadelphia,  Pennsylvania. 

Claim — Combining,  with  the  tubular  ribs  and  stretchers,  the  means  for  uniting  the  ribs  and  stretchers, 
and  for  strengthening  the  tubular  parts  of  the  frame,  as  set  forth. 

153.  Cultivators;  William  Seeley,  Chillicothe,  Illinois. 

Claim — The  arrangement  of  the  post,  arms,  cross-bar,  lever,  wheel,  shovels,  chains,  arms,  cross-bar,  ver- 
tical lever,  rods,  whifHe-tree,  and  draft  hook,  combined  in  the  manner  described. 

154.  Making  Spoons  ;  Joseph  Seymour,  Syracuse,  New  York. 

Claim — The  machine  known  as  the  "  rolls,"  having  the  former  or  figure  of  any  article  to  be  made  up 
plain,  of  silver  or  uther  mital,  cut  upon  one  or  both  of  them,  so  much  larger  than  the  same  article  when  fin- 
ished, that  the  article  itSc;lf  can  be  cut  with  a  punch  of  the  desired  size  and  shape,  out  of  a  piece  of  metal 
after  it  has  been  passed  between  the  rolls,  and  entirely  witliin  the  margin  or  edge  of  the  impression  made 
upon  the  metal  by  the  form  or  figure  cut  into  one  or  buth  of  the  rolls. 

155.  Invaud  Bedstead;  U.  0.  Sheidley,  Republic,  Ohio. 

Claim — The  combination  of  the  sliding  hinged  bottom  with  the  crank  shaft,  cords,  and  attached  levers, 
and  the  movable  foot  board. 

156.  Cutting  and  Panning  Cakes  ;  John  11.  Shrote,  Baltimore,  Maryland. 

Claim — The  cutters,  as  constructed,  or  thir  equivalents,  in  combination  with  the  pan  and  bottom  board, 
for  the  pupose  of  facilitating  the  cuttiug  and  removing  the  cakes  to  the  oven. 

157.  Device  for  Bracing  and  Ventilating  Eence  Posts;  Charles  R.  Smith,  Haverhill,  New  Hampshire. 
Claim — 1st,  The  peculiar  construction  and  arrangement  of  the  wire  loop,  in  combination  with  one  pair 

of  braces,  a  post,  and  a  sill.  2d,  The  grooved  post  and  the  grooved  cleats,  in  combination  with  the  lengthwise 
boards  or  slats. 

158.  Governors  for  Steam  and  other  Engines  ;  A.  D.  Snow,  Rochester,  New  York. 

Claim — The  use  of  collar,  first,  to  control  the  passage  of  steam  through  the  valve  on  starting  the  engine; 
secondly,  to  control  the  extreme  downward  movement  of  the  valve  by  means  of  stops,  so  onmcted  with  the 
valve  openings  as  to  close  them  at  either  extreme  of  the  movement.  Also,  locating  the  weight  beneath,  and 
partially  entering  the  tube  of  the  valve. 

159.  Cutting  and  Attaching  Labels;  C.  M.  Spencer,  Manchester,  Connecticut. 

Claim — The  cutting  and  affixing  labels  upon  spools  by  one  or  the  same  action  of  a  machine  as  the  dies, 
on  the  tubular  cutters,  follower,  or  their  equivalents. 

160.  Adjustable  Rails  foe  Replacing  Cars  on  the  Track;  Joseph  Andrew  Stephan,  Lafayette,  Indiana. 
Claim — 1st,  The  fish  pieces  clamped  to  the  permanent  rails,  and  elevated  high  enough  above  said  rails  to 

carry  the  fianches  of  the  car  to  be  replaced  over  them.  2d,  In  combination  with  an  elevated  temporary  track, 
secured  to,  and  high  enough  above  the  permanent  track  to  carry  uver  the  flanchesof  the  wlieels,  the  section.s 
and  their  switches  extending  to  each  of  the  pairs  of  wheels  of  the  car,  said  sections  having  all  the  elements 
of  switches,  frogs,  and  rails. 

161.  Method  op  Preparing  Bones  for  Fertilizing  Purposes;  David  Stewart,  Annapolis,  Maryland. 

Claim — The  stratification  of  the  bones  with  materials,  animal,  vegetable,  and  mineral,  substantially  in 
the  order  and  upon  the  principles  set  forth, using  the  materials  above  designated.or  their  equivalents,  where- 
by bones  are  reduced  in  a  most  economical  manner  to  an  available  condition  for  manure,  and  a  thorough  com- 
post obtained  adapted  to  all  the  necessities  of  growing  and  fruiting  plants  without  any  mechanical  labor  other 
than  that  of  stratifying,  cutting  down,  and  screening. 

162.  Milk  Safe;  William  H.  Tambling,  Berlin,  Wisconsin. 

■  Claim — The  described  safe,  constructed  with  gauze  wire  sides  and  doors,  and  with  shelves,  which  consist 
of  longitudinal  slats,  to  which  are  secured  a  series  of  wooden  cross  slats,  which  are  made  broad  at  their  baso 
and  beveled  to  an  edge  at  their  tops. 

163.  Washing  Machine;  William  H.  Tambling.  Berlin,  Wisconsin. 

Claim — 1st,  The  arrangement  of  their  buckets  in  the  four  corners  of  the  interior  of  the  box,  said  buckets 
being  made  in  a  triangular  form  and  open  at  one  angle.  2d,  The  arrangement  of  the  bars  as  provided  with 
pins,  and  in  the  form  represented,  when  used  in  connexion  with  the  bo.x  and  the  buckets,  as  specified. 

164.  Making  Cylindrical  Strips  op  Dough  in  the  Manufacture  of  Crackers;  Francis  C.  Treadwell,  Jr., 

City  of  New  York,  and  Henry  McCoUum,  Windham,  Connecticut. 
Claim — The  method  of  forming  the  skin-covered  strips  from  a  sheet  of  previously  smooth-rolled  dough, 
by  passing  it  between  a  pair  of  grooved  rollers,  arranged  as  described,  with  the  groove  separated  by  portions 
of  the  plane  surface  of  the  rollers. 

165.  Apparatus  for  Ventilating  Railroad  Cars;  John  0.  Treadwell,  Albany,  New  York. 

Claim — The  arrangement  of  the  boxes,  of  the  porous  partitions,  and  the  pipe,  provided  at  its  lower  end 
with  a  Epriukler,  used  in  connexion  with  the  openings,  in  tho  manner  specified. 
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166.  Grain  Cleaners  ;  Isaac  Wait,  'NVatertown,  New  York. 

Claim — The  combination  of  tlie  sepaiatin;;  sieves  and  tlie  burr  surfaced  plates,  by  moans  of  the  vibrating 
lever,  which  gives  a  contrary  motion  to  each  at  every  revolution  of  the  wheel  or  crank. 

167.  Locomotive  Cross-cut  Sawixo  Machine;  John  Walker,  Sunbury,  Ohio. 

Claim — Ist,  The  arran};ement  of  an  uprijjjht  steam  engine  on  a  truck  frame,  with  a  horizontal  crank 
shaft  anil  a  vilirating  saw.  2d,  The  employment  of  conical  pulleys  and  shiftahle  bands,  in  combination  with 
the  other  machinery  and  the  engine  which  operates  the  saw,  for  the  purpose  of  guiding  the  machine  when 
moving  from  place  to  place. 

168.  CuTTi.Nu  Screw  Threads  on  Gas  Pipes;  Caleb  C.  Walworth,  Boston,  Massachusetts. 

Claim — The  combination  of  two  or  more  mandrels  parallel,  or  nearly  parallel,  to  each  other,  and  arranped 
to  carry  cutting  tools  with  two  or  more  vises,  arranged  to  nvolve  round  a  common  centre.  Also,  tlie  combi- 
nation of  two  or  more  sets  of  mandrels,  as  above,  with  two  or  more  sets  of  vises,  as  above,  each  set  of  man- 
drels arranged  to  oiierat"  in  unison  with  its  corresponding  set  of  vises.  Also,  the  combination  of  two  or  more 
series  of  vises,  one  beyond  the  olhcr,  and  arrang(  d  to  revolve  about  a  common  centre.  Also,  operating  two 
or  more  vises,  independently  of  each  other  or  together,  by  one  wrench,  and  by  the  means  and  in  the  manner 
Bpecitied. 

169.  Bei>-bottom;  Daniel  Winder,  Cincinnati,  Ohio. 

Claim — The  combination  of  the  rings  and  tension  screw,  operating  in  connexion  with  a  radial  bed-cord 
or  Webbing,  in  the  manner  set  forth. 

170.  Life-preserving  Buot;  Oliver  Evans  Woods,  Philadelphia,  Pennsylvania. 

Claim — A.  Imny  arranged  with  two  fiames,  stays, and  cross  braces,  and  with  a  valve  or  valves,  and  other- 
wise constructed  and  operated  as  discribej. 

171.  Sewing  Machines;  Francis  G.  Woodward,  Worcester,  Massachusetts. 

Claim — The  peculiar  manner  of  working  the  looping  hook  by  means  of  the  wheel  and  the  double  joint, 
as  specified. 

172.  Burnishing  Machine;  Le  Roy  S.  White,  Waterbury,  Connecticut. 

Claim— Ist,  The  arrangement  of  the  burnisher  or  burnishers  in  a  burnishing  machine  in  a  sliding  gate, 
or  its  equivalent,  carried  by,  and  working  perpendicularly  to,  a  rectilinear  reciprocating  shaft,  or  its  equiva- 
lent. 2d,  Providing  for  the  burnisher  or  burnishers  employed  on  one  side  of  the  article  to  be  furnished,  in 
a  so-applied  gate,  or  its  equivalent,  such  a  movement  independently  of  that  or  tliose  employed  on  the  opposite 
side,  as  to  produce  the  greater  movement  tliat  is  necessary  or  desirable,  for  the  reason  explained,  on  the  con- 
vex side  of  any  article  of  curved  form.  3d,  J'itting  a  burnisher  in  a  burnishing  machine  to  a  suitable  bolder, 
or  its  equivalent,  in  which  it  is  permitted  a  free  vibration,  laterally,  to.the  movement  it  makes  in  the  burnish- 
ing oijeration. 

173.  Mode  of  Maxufactcring  Barrels,  Ac.  ;  George  W.  Banker,  Medford,  Assignor  to  self  and  G.  0.  Carpen- 

ter, South  Heading.  Massachusetts. 
Claim — The  method  described  of  securing  the  heads  of  casks,  by  means  of  tiie  chamfer  and  shoulder. 
Also,  a  ktg  furnished  with  ears  and  a  bale,  as  described. 

174.  Sewing  Machines;  Oliver  D.  Barrett,  Assignor  to  self  and  Lears  E.  Smith,  Cleveland,  Ohio. 

Claim — 1st,  The  crank,  consisting  of  the  disc  and  pin,  in  combination  with  the  pin  in  the  pulley  and 
hinge,  whereby  I  am  enabled  to  turn  the  machine  up  from  the  table  designed  lor  it  to  stand  on,  in  order  to 
adjust  or  thread  the  under  needle,  without  unhanding  the  machine.  2d,  Hinging  the  foot-holder  to  the  head 
of  the  goose  necks,  in  a  position  vertical  to  tiie  feeding  surface  of  the  feeder.  3d,  The  foot-holder,  constructed 
and  hinged  as  set  forth,  in  combination  with  the  rod,  spring,  foot,  and  feeder. 

175.  Bustles;  Thomas  A.  Earl,  North  Attleborough,  Massachusetts,  Assignor  to  self  and  Charles  A.  Durgin, 

City  of  New  York. 

Claim — The  segment,  supported  in  combination  with  the  projecting  strut,  slide,  and  strip,  constructed 
as  set  forth. 

176.  Composition  for  Preparing  Gold  and  Silver  Ores  for  Amalgamation;  Wm.  Gluyas,  Assignor  to  self 

and  Wm.  II.  O'Neill,  San  Francisco,  California. 
Claim — The  mixture  or  composition  described,  used  with  pulverized  ores  or  tailings,  the  whole  being 
brought  to  a  boiling  heat  and  being  constantly  agitated,  thereby  preparing  the  precious  metals  for  a  more 
perfect  amalgamation  with  quicksilver. 

177.  Burglars  Alarm;  Stoughton  B.  Holden,  Woburn,  Assignor  to  self  and  Parker  Nichols,  Reading,  Mass. 
Claim — The  arrangement  of  the  candle-carrier  and  its  hammer  upon  the  torpedo  post  or  standard,  the 

trigger  lever,  and  the  grate  or  friction  plate. 

178.  Straw-cutters;  John  S.  Lash,  Carlisle,  Assignoi-s  to  self  and  Franklin  Knanss,  Allentown,  Penna. 
Claim — Forming  the  bed  in  sections,  each  being  provided  with  a  spring,  and  having  the  spiral  beaters  or 

followers  provided  with  shoulders,  t'l  prevent  the  lateral  movement  of  the  straw  or  stalks  in  the  feed-box, 
under  the  actinn  of  the  beaters  or  followers. 

179.  Method  of  Preventing  Deposition  op  Carbon  in  Gas  Retorts;  Alfred  Marsh,  Assignor  to  John  Q.  Dud- 

ley, Detroit,  Michigan. 
Claim — The  introduction  into  the  retort,  during  the  gas  making  process,  of  chlorate  of  pot.ish,  or  other 
substance,  which  evolves  oxygen  when  heated. 

180.  Tool  for  Cutting  Round  Tenons;  Charles  O'Bryan,  Assignor  to  self  and  Joseph  S.  Ilaldeman,  Salem, 

Ohio. 

Claim — The  combination  of  the  hollow  conical  head,  external  nut,  and  plate,  arranged  for  adjusting  and 
holding,  when  adjusted,  the  bits  or  cutters,  or  their  guides. 

181.  Solution  for  Thinning  LunRiCATixo  Compound:  Robert  Patterson, Philadelphia,  Pennsylvania,  Assignor 

to  Horace  Vaughn,  Providence,  Rhode  Island. 
Claim — A  thinning  solution  applicable  to  the  reduction  of  the  lubricating  compound,  described  in  the 
patent  of  Vaughn  &  Ilutton,  dated  Aug.  2, 1859,  made  of  the  substances  and  applied  in  the  manner  specified. 

182.  Pes  and  Pencil-holders  ;  Thomas  D.  Richardson,  Assignor  to  W.  Richardson,  City  of  New  Y'ork. 

Claim — The  arrangement  and  combination  of  the  elongated  tube  with  the  handle  and  tubes,  as  and  for 
the  purpose  described. 
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1S3.  Kegviator  Valve  for  Steam  Kngises;  Nathan  C.  Travis,  Assignor  to  self,  Natban  Johnson,  and  Rich- 
ard Kuiorson,  Alton,  Illinois. 
Claim— The  anaiigenient  and  combination  of  the  ^■alve-box  and  easing,  as  described.  2d,  The  arrange- 
ment iuiil  combiuation  of  the  screw  socket,  stem,  rod,  arm,  groove,  and  band-wheel,  so  that  by  tuniing  the 
baiid-whe  1.  the  stem  may  be  elevated  and  depressed  irrespective  of  the  rise  and  fall  of  the  rod,  and  without 
rotating  the  latter. 
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184.  Abaptation  of  W.u)s  to  Shots  and  Shells;  S.  C.  -Abbott,  Zanesville,  Ohio. 

Claim — In  combination  with  i)  shot  or  shell,  that  receives  its  rotation  by  the  action  of  the  atmosphere  in 
its  flij;ht,  and  which  has  an  op.n  funiielshuped  base,  a  similarly-shaped  open  wad  or  packing,  that  when  ex- 
panded by  the  gas,  shall  impinge  both  upuu  the  bore  of  the  gun  and  the  interior  of  the  shot  or  shell. 

185.  jAcyuARD  Machines;  Averj'  Babbitt,  Auburn,  New  York. 

Claim — 1st,  Arranging  two  or  more  trap-boards  in  one  frame,  in  such  manner  that  when  all  the  said  trap- 
boards,  so  arrang'-d,  ai-e  lifted,  for  the  purpose  of  opening  the  shed,  all  the  untrapped  knot  cords  may  pass 
said  trap-boards  without  obstruction,  in  combination  with  an  ascending  and  d -sceuding  suspension  board. 
2d,  In  combiuation  with  the  Jacquard  machine,  1  claim  the  device  represt-nted  on  the  sides  of  the  machine 
for  working  the  journals,  or  parts  of  journals,  consisting  of  the  pin-wlieel,  shaft,  hooks,  y  y.  and  the  hooks, 
o  o,  and  the  dog.  3d,  Dividing  the- journals  commonly  used  in  two  or  three  ply  Jacquard  weaving  machines, 
and  working  them  in  any  required  order. 
1S6.  Harvesters;  E.  Ball,  Canton,  Ohio. 

Claim — 1st.  The  hinged  plate,  constructed  as  specified,  in  combination  with  the  finger  bar  and  brace-plate. 
2d,  The  combination  of  the  coupling  arm  (swiveled  only  at  the  point  of  connexion  with  the  main  frame),  ia 
combination  with  hinged  plate,  hinged  brace-plate,  and  guide-piece.  3d,  The  guide-piece,  in  combination  with 
the  brace-rod.  hinged  plate,  brace-plate,  coupling  arm.  and  chain,  -tth.  The  combiuation  and  relative  arrange- 
ment of  spur,  with  coupling  arm  and  pitman.  6th,  The  combination  of  the  hinged  plate  and  adjusting  screw 
with  the  slotted  guide-piece,  hinged  brace-plate,  and  chain. 

187.  Steam  Engines;  Daniel  Barnum,  City  of  New  York. 

Claim— The  method  of  constructing  and  combining  adjustable  cut-off  cams  and  adjusting  screws,  and  a 
revolving  and  sliding  rock  shaft,  and  of  combining  these  with  the  means  d.-scribd,  for  working  pupp.t  valves 
in  steam  engines.  Also,  the  method  of  constructing,  or  using,  or  adjusting  the  cut-off  cams,  f  r  the  purpose 
of  enabling  me  to  fix  or  to  adjust  the  point  at  which  the  steam  is  to  be  cut  off,  during  any  portion  of  the 
stroke,  whether  it  be  done  while  the  engine  is  in  motion  or  at  rest. 

188.  CoNSTRCCTiON  OF  Vapor  Lamp  BURNERS;  Wm.  W.  Batchelder,  City  of  New  York. 

Claim — Modifying  the  flame  under  the  retort,  by  means  of  the  wires,  or  their  equivalents,  in  such  man- 
ner that  the  deposit  of  carbon  shall  be  prevented,  and  the  blue  flame  produced.  Also,  deriving  the  gas  for 
heating  the  retort  from  the  gas  pipe  after  its  commixture  with  air,  and  before  it  reaches  the  illomlDatlag  jet, 
by  means  of  the  aperture,  as  set  forth. 

189.  Cheese  Hoops  ;  John  Beach,  DeRuyter,  New  Y^ork. 

Claim 1st,  A  liuop,  having  a  cross-cut  or  division  at  its  periphery,  and  constnicted  to  open  or  close,  as 

described,  when  provided,  on  opposite  sides  of  said  division,  with  hood  or  eye-straps,  united  by  a  tie-band  of 
oval  configuration,  or  other  similar  shape,  and  serving,  in  connexion  with  the  eye-straps,  to  open  aad  close 
the  hoop,  and  to  hold  the  same,  when  expanded  or  contracted.  2d,  Providing  the  oval  tie-band  to  the  hook 
or  eye-straps  of  the  opening  and  closing  hoop,  with  a  lever  or  handle,  arranged  to  cross  the  oval  band,  at  points 
intermediate  to  the  intersections  therewith  of  the  transverse  and  conjugate  axis  of  the  baud,  a:nd  secured  to 
the  band  on  its  one  side,  but  projecting  freely  through  it  on  the  opposite  side. 

190.  Operating  Window  Blinds;  C.  G.  Bloomer,  North  Kingston,  Rhode  Island. 

Claim— The  segmental  disc,  or  its  equivalent,  and  the  spring,  or  its  equivalent,  in  combination  with  one 
of  the  slats  of  a  blind,  when  arranged  to  operate  in  the  manner  described. 

191.  STE.AM  Boiler;  M.  S.  Bringier,  New  Orleans,  Louisiana. 

Claim —The  arrangement  ot  a  series  of  horizontal  tubes  or  pipes,  connecting  two  cylindrical  chambers 
or  reservoirs  of  water  and  steam,  in  combination  with  the  steam  cylinder  connecting  the  same  chambers. 

192.  Smoking-tcbe;  AVilliam  .M.  Bryant,  Washington  City,  D.  C. 

Claim— A  tubular  tobacco  pipe,  which  contains  the  supply  of  tobacco  within  it,  and  is- furnished  with  n 
spring  and  follower,  or  their  equivalents,  that  force  up  the  tobacco  to  the  burning  point  or  chamber  as  Jast  iis 
it  is  consumed. 

193.  Churn;  S.  N.  Campbell,  Elgin,  Illinois, 

Claim— The  arrangement  and  combination  of  the  button,  dasher  rod,  movable  slats,  pieces,  and  bar,  a« 
described. 

194.  Construction  of  Hydrants  for  Filtration;  John  H.  Carter,  Cincinnati,  Ohio. 

Claim— The  cylindrical  inner  vessel  within  the  case,  and  made  removable,  in  combination  with  the  re- 
ceiver for  receiving  the  sediment,  and  the  cap  for  favoring  the  direction  of  the  sediment  downwani.  in  the 
manner  set  forth. 

195.  Operating  Gun  Carriages;  Asa  L.  Caswell,  Lansingburgh,  New  York. 

Claim— 1st,  Returning  the  gun  up  to  the  port-hole,  after  being  discharged,  by  means  of  a  Toller  and  cordis 
or  rh<ains,  operated  by  a  lever,  or  its  equivalent,  arranged  in  the  manner,  and  dispense  with  tlw  *.-4e  of  gun 
tackle,  as  set  forth.  2d,  The  manner  described,  or  equivalently  the  same,  for  securing  the  gun  and  carriage 
in  a  fixed  position  upon  the  truck,  so  as  to  maintain  a  given  range  for  any  number  of  discharges. 

196.  Hem-folders;  Leverett  Clark,  Monticello,  New  York, 

Claim— The  hem-folder,  composed  of  a  straight  gsiuge  and  atynstable  plate,  and  a  bar,  the  whole  com- 
bined as  described,  either  arranged  as  shown  in  figs.  1,  3,  and  4,  or  as  in  figs.  2,  5,  and  6,  and  opei-ating  as  de- 
scribed, 

197.  Method  of  Opening  and  Closing  Gates;  B.  R.  Cole,  Geneva,  New  York. 

Claim— The  arrangement  of  the  bar  to  the  levers,  at  such  points  as  to  give  their  lower  ends  the  same  mo- 
tion inward  or  outward  at  the  same  time,  as  set  forth. 
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198.  Machines  for  Sawing  Beveled  Curves  ;  Jonathan  Cieager,  Cincinnati,  Ohio. 

Claim — Ist,  The  combination  of  ihc  inclined  lest  with  a  crown  saw,  for  the  production  of  a  crowning  cy- 
lindrical eegniont.  2d,  The  conibinaliou  of  a  rocking  rest  with  a  crown  saw,  for  the  manufacture  of  a  cylin- 
drical segment  having  oblique  axes. 

199.  Try-cock  for  Steam  Boilers;  James  Cutiuning,  Boston,  Massachusetts. 

Claim — The  ccmbination  with  ati  ordinary  try-eock  of  a  straight  hollow  t>ib<'.  moving  vertically  on  axis, 
and  which  is  also  the  indicator  at  its  outer  clnsed  end.  and  extending  through  the  end  or  side  of  the  ho  ler, 
and  at  certain  periods  remaining  elevated  above  the  level  of  the  water,  but  capable  of  being  brought  below 
the  same  whenever  necessary. 

200.  Feei>-water  Apparatus  for  Steam  Boilers:  Wm.  P.  Cnrry,  Vincennes,  Indiana. 

Claim — The  arrangement  of  the  rods,  or  their  eiiuivaleuts,  to  operate  in  combination  with  the  discs,  or 
their  equivalents,  and  with  the  float  and  stop  valve. 

201.  Operatinu  Field  Gates:  Andrew  J.  Curtis,  Frankfort,  Maine. 

Claim — The  improved  arrangement  of  mi'chanism  described,  for  opening  and  closing  a  gate,  the  same 
consisting  of  the  lever  and  the  eoiinccting  rods,  applied  to  the  .said  lever  and  the  gate  posts.  And  in  combi- 
nation therewith,  I  claim  the  peculiar  arraugemeut  of  the  block,  the  same  operating  in  connexion  with  the 
lever,  in  the  manner  specified. 

202.  Construction  of  Evaporating  App.^ratus;  J.  B.  Dagne,  Ashley,  Ohio. 

Claim — The  employment  of  the  pan  which  is  provided  with  two  or  more  compartments,  and  situated  over 
a  furnace,  when  said  pan  is  used  in  connexion  with  the  slides  and  damper,  combined  and  arranged  in  the  man- 
ner set  forth,  for  the  purpose  of  forming  a  sugar  evaporator. 

203.  Sleeping  Cars;  John  Banner,  Canton,  Ohio. 

Claim — Ist,  The  combination  of  the  hinged  false  back  with  the  permanent  back,  a,  as  set  forth.  2d,  Mak- 
ing each  alternate  back  with  a  false  back,  in  combination  with  making  each  alternate  hack  shorter  than  the 
backs,  a,  and  hinged  to  the  seat,  as  set  forth. 

204.  Harvesters  ;  John  Ebner  and  Frank  Lenthy,  Lancaster,  Pennsylvania. 

Claim — The  arrangement  of  the  three  eccentrics  and  revolving  shaft  of  the  driving  wheel,  in  combination 
with  the  rake-connecting  mechanism,  constructed  in  the  manner  described. 

205.  Ploughs  ;  Daniel  Eldred,  Monmouth,  Illinois. 

Claim — The  arrangement  for  joint  operation  of  the  share  frames,  axle,  and  coulter,  as  set  forth. 
[The  invention  consists  in  having  two  shares  attached  to  movable  or  adjustable  frames  secured  to  one  axle, 
and  using  an  adjustable  coulter  and  axle. 

206.  Ploughs;  Gilmore  Emery  and  Aaron  C.  Wilson,  Newiield,  Maine. 

Claim — The  arrangement  of  the  various  parts  of  the  plough,  when  constructed  as  described. 

207.  Pruning  Knives;  Frank  P.  Goodall,  Deering,  Xew  Hampshire. 

Claim — The  combination  of  pruning  knife  and  arm  rest,  arranged  as  specified. 

208.  Machines  for  Crushing  Qo.^rtz;  Merritt  Goodman,  Whitlocks,  California. 

Claim — A  revolving  mortar  or  stamping-bed,  in  combination  with  a  hollow  stamp  and  shaft,  as  described. 

209.  Clothes-rack  ;  Oliver  C.  Green,  Dublin,  Indiana. 

Claim — The  arrangement  and  comhinatiou  of  the  centre  posts,  arms,  and  braces,  operating  in  the  man- 
ner set  forth. 

210.  Field  Fences  ;  Joel  Haines,  West  Middleburgh,  Ohio. 

Claim — The  peculiar  construction  of  the  braces  so  as  to  adapt  them  to  the  keys,  when  combined  with  a 
sill  having  one  or  more  notches,  so  as  to  hold  the  fence  perpendicular  when  the  sill  is  inclined. 

211.  App.aratus  for  Preventing  Horses  from  Running  Away;  Wm.  Hall,  Indianapolis,  Indiana. 
Claim — The  apparatus  described,  when  constructed  and  operated  in  the  manner  described. 

212.  Lightning-rod;  William  Hall,  Indianapolis,  Indiana. 

Claim— The  construction  of  a  lightning-rod  presenting  a  great  amount  of  conducting  surface  in  a  com- 
pact form,  when  the  same  is  constructed  in  the  manner  set  forth. 

213.  Harrows;  Samuel  W.  Hamsher,  Decatur,  Illinois. 

Claim — The  arrangement  of  the  harrow  frames,  toothed  roller,  and  hinged  adjustable  arms,  as  set  forth. 

214.  Railroad  Brakes;  Joseph  Harris,  Allegheny,  Pennsylvania. 

Claim — 1st,  The  combination  of  the  winding  apparatus,  the  weight,  lever,  rod,  bent  lever,  sliding  ring, 
sleeve,  anti-friction  ring,  conical  centre-piece,  c  >llar,  with  friction  plates  and  spring  plates,  also  screws,  ar- 
ranged in  the  manner  of  op  rating  a  railroad  brake.  2d.  The  combination  of  the  pawl  and  spring  with  ratchet 
and  drum,  with  short  chains  and  rods,  the  arm  with  pulleys  connect  d  by  chains,  rods,  or  ropes,  for  applying 
and  maintaining  the  strain  of  a  railroad  bmke  at  tin-  Ci-ntre  of  each  oar.  3d,  The  combination  of  the  rod 
with  the  long  arm  of  the  pawl  and  the  cross  lever,  connecting  the  shaft  of  the  hunter  to  pawl,  for  the  pur- 
pose of  setting  the  brakes  free. 

215.  Steam  Ploughs;  James  Hawkins,  Wilkins  Township,  Pennsylvania. 

Claim — The  arrangement  of  the  fnimes.  levers,  caster  wheels,  drivers,  crank  shaft,  cutter,  toothed  cylin- 
ders, levers,  operating  conjointly  as  set  forth. 
210.  Knitting  Machines  ;  Joseph  HoUen,  Fostoria,  Pennsylvania. 

Claim — The  combination  of  a  n  edle.  the  barb  of  which  is  pressed  by  its  own  spring  into  its  own  groove, 
with  a  thread-carrier  to  release  the  baib  and  lay  the  thr>-ad  therein,  and  a  supporting  guide  to  sustain  the 
needle,  when  arranged  and  operated  in  the  maniier  described. 

217.  Water-gauge  for  Steam  Boilers;  Francis  A.  Hoyt,  Boston,  Mas.sachnsetts. 

Claim — The  described  arrangement  of  the  steam  whistle,  its  valve,  conduit,  and  valve  seat,  relatively  to 
the  dry  steam  chamber  and  the  operating  lever  of  the  Hoat. 

218.  Packing  Piston-rods  of  Steam  Engines;  Thomas  J.  Hudson,  Newbem,  North  Carolina. 

Claim — The  method  of  packing  the  glands,  a  a,  and  applying  the  gland,  c,  with  the  packing  in  d  d. 
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219.  Construction  of  Vapor  Burners;  William  H.  Hunt,  Brooklyn,  New  York. 

Claim— Tlic  combination,  in  a  vajior  liurner.  of  a  conic  frustrum  and  draft  holes,  in  combination  with  the 
orifice  :inil  danipcM-,  constructed  and  combined  as  specified. 

220.  Oil-cans;  George  P.  Hunt.  City  of  New  York. 

Claim— The  arrangement  of  the  valve  with  the  point  of  the  tube  or  spout,  in  combination  with  the  ex- 
tension of  the  point  of  the  valve  for  operating  it,  by  which  arrangement,  when  the  point  of  the  valve  is  re- 
lieved from  pressure,  the  further  discbarge  of  oil  from  within  the  tube  is  prevented. 

221.  Construction  of  Compound  Blow-pipes;  J.  Burrows  Hyde,  Newark,  New  Jersey. 

Claim — 1st,  The  compound  conical  nozzle,  constructed  with  the  projecting  tubes,  as  described,  combined 
with  til  •  cone  'Utric  elastic  tubjs.  2d,  The  receiving  tubes  with  their  projecting  tubes,  for  attaching  thereto 
the  elastic  tut)cs. 

222.  Corn  Planters;  A  Kirlin,  New  Boston,  Illinois. 

Claim— Tlie  cam.  spring  arm,  ratchet,  and  pawl,  arranged  as  set  forth  and  operated  by  the  marker  wheels, 
for  giving  motion  to  the  rotary  hopper  bottoms,  for  planting  the  corn. 

223.  Construction  of  Gas  Regulators;  George  H.  Kitchen,  City  of  New  York. 

Claim — The  construction  of  the  valve  chamber,  having  the  valve  fitted  within  it,  as  described,  with  a 
series  of  recesses  whose  wiilth  increases  in  an  upward  direction,  or  an  eijuivalent  series  of  passages  surround- 
ing the  valve,  and  having  their  area  of  opening  increased  by  the  ascent  and  diminished  by  the  descent  of  the 
vaive. 

224.  Seed  Planters;  Adam  Klaus,  Belleville,  Hlinois. 

Claim — The  valve,  in  combination  with  the  sliding  door,  when  the  same  are  operated  simultaneously 
with  the  seed  slide. 

[This  seed  planter  is  provided  with  covering  shares  and  a  cutter,  that  are  so  arranged  that  two  small  fur- 
rows are  drawn  on  each  side  of  the  seed,  leaving  the  latter  a  little  elevated  in  the  ground,  so  that  it  is  pro- 
tected against  being  drowned  by  heavy  rains.  The  seed  is  dcpositid  on  the  ground  from  a  discharge  tube,  in 
the  lower  part  of  which  one  throw  of  seed  is  always  kept  in  store,  so  that  the  regulaiity  of  the  rows  is  not 
disturbed  by  the  time  which  it  takes  for  the  seed  to  reach  the  ground.  The  dropping  apparatus  is  also  con- 
nected with  a  registering  mechanism,  that  serves  to  keep  account  of  the  number  of  hills  planted  during  a  cer- 
tain time.] 

225.  Steering  Apparatus;  Jesse  S.  Lake,  Smith's  Landing,  New  Jersey. 

Claim— The  arrangement  of  catches,  braces,  collar,  pin,  in  combination  with  the  barrel,  in  the  manner 
set  fortli. 

226.  Making  Ornamental  Chains;  James  Lancelott,  South  Providence,  Rhode  Island 

Claim— 1st,  The  employment  or  use  of  the  fillings  in  the  female  die,  Q,  when  used  in  connexion  with  the 
traveling  die.  r.  for  the  purpose  of  insuring  the  proper  presentation  of  the  blanks  to  the  latter,  and  at  the 
same  time  admitting  of  a  proper  cutting  edge  for  the  female  die.  2d,  The  employment  of  a  forming  die,  j, 
in  connexion  with  a  rotating  or  partially  rotating  die,  r,  arranged  to  insure,  simultiineously  with  the  process 
of  swaging  the  blanks  into  the  proper  shaped  links,  the  proper  adjustment  of  the  latter  for  interlocking  of 
the  same.  3d,  The  decreased  diameter  of  the  upper  portion  of  the  forming  die,  j,  so  as  to  insure  the  adhesion 
of  the  cap,  cup,  or  link  to  it,  and  enable  the  said  die  to  perform  the  double  function  of  die  and  carrier,  when 
said  die,  j,  is  used  in  connexion  with  the  die,  r,  to  operate  conjointly.  4th.  Constructing  the  die.  r.  with  a  rod, 
with  or  without  shears  or  projections,  and  arranged  as  set  forth.  5th,  The  clearer  rod  and  collar,  either  or 
both,  applied  to  the  forming  die,  J.  and  arranged  to  operate  in  connexion  with  the  die.  r,  and  rod,  as  set  forth. 
6th,  The  clamps  in  connexion  with  the  swage  or  clinching  tool,  or  its  eciuivalent,  arranged  to  operate  con- 
jointly, as  specified.  7th,  The  guide  plate,  in  connexion  with  the  swage  or  clinching  tool,  the  former  serving 
as  a  guide  to  the  latter,  and  insuring  its  proper  action.  8th,  The  swage  or  clinclung  tool,  constructed  as 
shown,  to  bend  or  clinch  the  arms  of  the  links,  and  at  the  same  time  keep  the  arms  of  the  uppermost  link  in 
proper  position,  so  that  the  latter  may  readily  receive  the  succeeding  link. 

227.  Washing  Machine;  S.  E.  Lanphear  and  0.  D  Barrett,  Cleveland,  Ohio. 
Claim — Supporting  the  disc  by  its  stem  on  the  standard,  as  set  forth. 

228.  CoTTON-spiNNiNG  MACHINERY;  Evan  Leigh,  Manchester,  England;  patented  in  England,  February  26, 

1858. 
Claim — 1st,  The  construction  of  top  rollers  and  spindles  with  the  arrangement  of  one  or  more  of  the 
bosses  loose  revolving  thereon.  2d.  The  application  of  a  journal,  or  all  kinds  of  shafting  .spindles,  studs,  or 
axles,  having  the  bearing  part  of  the  shaft,  spindle,  or  axle  or  stud  larger  in  diameter  than  the  part  imme- 
diately outside  the  bearing.  3d,  The  rounding  out  or  dishing  the  edges  of  the  steps  or  Iwsses,  in  combination 
with  the  tapering  of  journals  or  axles,  of  all  kinds,  by  which  I  obtain  the  action  of  capillary  attraction,  for 
the  purpose  set  tbrth.  4th,  The  application  of  a  top  roller  of  a  spinning  machine  to  its  spindle,  in  such  a  man- 
ner as  to  enable  such  top  roller  to  rotate  on  the  sjiindle.  and  to  rock  in  a  longitudinal  direction,  in  order  that 
it  may  properly  adjust  itself  to  the  under  roller,  while  the  two  may  be  in  use. 

229.  Amalgamator;  Frank  Maxson,  San  Francisco,  California. 

Claim— The  use  of  the  eccentric  revolving  pan,  constructed  and  operated  as  described,  in  connexion  with 
the  amalgamated  plate,  as  specified.  Also,  the  arrangement  of  the  shaft,  projection  pin,  with  the  slotted  piece, 
and  wood,  whereby  a  more  or  less  eccentric  motion  is  imparted  to  the  pan,  as  described. 

230.  Composition  of  Emert  for  Grinding  and  Polishing  Tools;  Thomas  J.  Slayall,  Roxbnry.  Massachusetts. 
Claim — My  new  compound  for  emery-sharpening  and  polishing  tools,  the  same  being  made  by  combining 

15ft)S.  of  emery,  1  ft.  of  India  rubber  or  gutta  percha,  and  5  oz.  of  sulphur. 

231.  Metallic  Seals  for  Letters,  &c.  ;  C.  A.  McEvoy,  Richmond,  Virginia. 

Claim— The  use  tog-ther.  in  the  manner  described,  of  the  metallic  concave  discs,  having  sharp  points 
projecting  from  their  circumferences,  as  set  forth. 

232.  Cultivators;  Thomas  McQuiston.  Morning  Sun,  Oliio. 

Claim— The  described  arrangement  of  the  elevated  axle,  beam,  brackets,  and  rods,  constructed  in  the 
manner  set  forth. 

233.  Car  Couplings;  John  11.  Mears  and  George  Cameron,  Oshkosh,  Wisconsin. 

Claim— 1st,  The  tongue,  G,  for  retaiiniig  link,  n,  constructed  aud  operating  as  described.  2d,  The  arrang*- 
ment  of  yoke,  lever,  spring,  and  connecting  rod,  as  described. 
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234.  Mole  Plough;  Adam  Miller.  Moiint  Plcasiint,  Iowa. 

Claim — The  empluyment  of  the  rod.  in  coiiiliiii;itioii  with  the  coulter  provided  with  staples,  and  the  mole 
provided  with  the  h<Mik8,  for  the  ijuriiuses  specified. 

235.  Mole  Plough;  John  Morrison,  De  Witt,  Illinoii). 

Claim — The  draft  chain,  bar.  loops, and  the  aijjusting  screw  rods, or  their  efinivalents,  combined, arranged, 
and  applied  to  the  plough,  as  set  forth. 

236.  M.4CHINE  FOR  Maxufacturing  Bonnet  and  Cap  Front.s,  &c  ;  W.  H.  Slorrison,  Nottingham,  England. 
Claim — The  application,  in  ap]iaratus  or  innchinery  of  the  character  referred  to,  of  bars  or  gauges,  ope- 
rated to  move  simultiiueously  towards  the  lace  or  other  fabric.    Also,  the  adaptation  of  plates,  operating  in 
manner  explained. 

237.  Cotton  OiNS;  Enoch  Osgood,  Boston,  Massachusetts. 

Claim — 1st,  The  rollers,  plates,  and  bands,  arranged  as  set  forth.  2d,  The  comliination  and  arrangement 
in  a  cotton  gin  or  wool  Imrring  machine,  of  the  clearer,  rollers,  angular  plates,  bands,  slotted  arms  or  burs, 
pinion,  and  wheel,  in  the  manner  described. 

238.  Cabinet  Chair  ;  Sewall  Pearson,  Boston,  Massachusetts. 

Claim — Arranging  in  a  bureau,  chair,  or  other  piece  of  furniture,  in  combination  with  a  perforated  seat, 
and  with  a  self-closing  pot.  a  water  tank,  which  forms  the  back  for  the  scat,  and  which  communicates  with 
the  pot  by  means  of  a  spout. 

239.  Polishing  Iron;  George  J.  Prentiss.  Fall  Hivor,  Massachusetts. 

Claim — The  polishing  cup,  liaving  two  hamllcs,  arranged  as  described,  or  in  any  other  manner  substan- 
tially the  same. 

240.  Trusses  for  Relieving  Piles;  Hiram  M.  Smith,  Richmond,  Virginia. 

Claim — As  improvements  in  the  construction  of  anti  hemorrhoidal  pads:  Ist,  The  manner  of  sustaining 
such  pads  by  means  of  springs  passing  fronj  the  juid  to  the  front  of  the  patii  nt,  and  in  a  spiral  form  along  the 
groin  to  a  point  over  the  hip  joint,  in  Comliination  with  the  plan  of  sustaining  the  instrument  by  fle-xible 
fastenings  attaclied  above  the  hip  joints,  thus  making  the  instiument  sell-adjusting  and  enabling  the  jiatient 
to  exercise  in  any  position  without  inconvenience.  2d.  The  manner  of  balancing  the  instrument  by  means 
of  flexible  fastenings  attached  over  the  hip  joints,  no  matter  how  the  arms  of  the  pad  may  be  varied. 
2-il.  Tubular  Connexion  of  Bridges  ;  Joseph  W.  Sprague,  Rochester,  New  York. 

Claim — The  described  series  of  clutches,  provided  with  bauds,  in  combination  with  the  tubular  sections, 
for  the  purjjoses  set  forth. 

242.  Cocks;  David  H.  Stickney,  Cincinnati,  Ohio. 

Claim — The  supplementary  chamber  and  stationary  stuffing-box.  in  combination  with  a  hollow  piston, 
having  ingress  apertures  adapted  to  be  placed  on  either  side  of  the  said  stuifing-box,  by  the  motion  of  the 
piston. 

243.  Bustles;  A.  J.  Thompson,  Maiden,  Massachusetts. 

Claim — The  combination  of  a  spring  bustle  of  a  flat  spring  or  springs,  united  at  their  ends,  to  form  the 
perimeter  of  the  bustle  or  its  frame  work,  and  sjiread  or  divided,  to  estal>li>b  a  base  at  their  bearing  surface 
or  surfaces  against  the  body  of  the  wearer  and  spiral  springs,  of  conical  iuiil1i;uration,  and  arranged  to  form 
cross-ties  to  the  flat  springs  with  their  bases  resting  against  the  base  formed  by  the  latter,  and  for  action  in 
concert  with  the  latter,  and  unitedly. 

244.  Portable  Crab  for  Mole  Ploughs;  Elijah  Thorn,  Selma.  Ohio. 

Claim — The  arrangement  of  the  frame,  as  constructed  with  the  boxes,  which  are  attached  to  the  rear  of 
the  frame,  and  with  the  axle  and  wheels,  the  several  jiaits  being  connected  together  and  used,  not  only  for 
elevating  the  machine,  but  for  guiding  its  rear  and  changing  its  position. 

245.  Manufacture  of  Hoes  ;  Eben  C.  Tuttle,  Naugatuck,  Connecticut. 

Claim — The  construction  of  a  hoe,  by  securing  the  eye  in  the  blade  by  two  projecting  swells  or  beads,  con- 
structed and  fitted  for  use,  as  described. 

246.  Naval  Architecture;  Benjamin  F.  Wells.  Georgetown,  D.  C. 

Claim — Deriving  the  lines  of  vessels  of  all  kinds  and  dimensions,  from  sections  of  a  circular  spindle  of 
any  dimensions  or  proportions,  as  described. 

247.  Carpet-stretcher;  William  Wheeler,  West  Poultney,  Vermont. 

Claim — The  stretcher,  when  provided  with  the  notch  and  the  heel  points,  for  the  purpose  set  forth. 

248.  Horizontal  Water-wheel;  J.  T.  Wilder,  Greensburgh,  Indiana. 

Claim — 1st,  Constructing  a  water-wheel  with  two  sets  of  involute  buckets,  whose  capacity  shall  bo  in  the 
relative  projiortion  to  each  other,  as  specified.  2d,  The  combination,  with  a  wheel  such  as  has  been  described, 
of  a  casing  provided  with  two  channels  of  different  capacities  and  with  two  gates,  arranged  as  described. 

249.  Thermostats;  Charles  A  Wilson,  Cincinnati,  Ohio. 

Claim — A  tubular  thermostat,  forming  a  part  of  the  steam  or  other  pa.ssage  to  be  regulated  and  adapted 
by  means  of  the  unequal  expansion  of  the  metals  of  which  it  is  composed,  to  close  the  said  passage  by  lateral 
deflexaon. 

250.  Bustles;  George  W.  Yerby,  City  of  Now  York. 

Claim — The  bustle,  in  which  the  waistband  has  a  hack  piece  and  a  corset,  or  part  corset,  in  front,  pro- 
vided with  one,  two,  or  more  sets  of  pockets,  into  which  the  springs  of  the  bwstle  are  inserted,  constructed  in 
the  manner  described. 

251.  AVeeding-hoes;   James  M.  Adams,  Assignor  to  silf  and  Alonzo  Johnson,  Canton,  Massachusetts. 
Claim — The  arrangement  of  the  two  blades  with  the  bifurcated  handle,  constructed  in  the  manner  set 

forth. 

262.  Preserve  Cans;  Benjamin  L.  Agnew.  Assignor  to  G.  P.  Reed,  Indiana,  Pennsylvania. 

Claim — The  combination,  in  a  preserve  jar,  of  a  deep  outer  flanch  or  rim,  with  a  shallow  inner  flanch,  in 
the  manner  described. 
253.  Rods  of  Window  Blinds;  John  G.  Baker,  Assignor  to  self  and  Asa  L.  Carrier,  Washington  City,  D.  C. 

Claim— The  peculiar  construction  of  thin  metallic  tubes,  the  two  edges  so  forming  the  ears  or  rings,  in 
combination  with  wire  staples  or  rings,  to  connect  wood  slats  for  movable  blinds. 
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254.  Bustles;  Barron  Davis,  Brooklyn,  New  York,  Assignor  to  Osborn  &  Vincent,  City  of  New  York. 
Claim — Attacliing  tlie  hoops  to  the  ext'nsion  by  (ixeJ  and  immovable  connexions,  so  that  the  hoops  can- 
not be  tbniwn  forward  or  outward,  when  tlie  hoops  are  connected  to  the  band  by  means  of  the  cross-bands, 
in  comlimation  with  the  back  point  or  extension. 

255.  Method  op  Making  Gas  from  Peat;  J.  Burrows  Hyde,  Assignor  to  Phebe  Bamnian,  Newark,  N.  J. 
Claim — 1st,  Exposing  snch  peaty  matter  to  thorough  desiccation  by  artificial  heat,  and  conveying  it  to 

the  retort  without  permitting  it  to  absorb  moisture  from  the  air.  2d,  Granulating  or  powdering  such  peaty 
matter,  distilling  and  cooling  it  in  closed  cases.  3d,  Employing  the  heat  evolved  in  cooling  the  carbonized  ma- 
terial to  aid  in  desiccating  the  peaty  matter. 

266.  Machine  for  Covering  Saddle-trees;  John  Maclure,  Assignor  to  self,  Samuel  E. Tompkins, and  Samuel 
C.  Northrup,  Newark,  New  Jersey. 
Claim — The  employment  of  an  elastic  bed  or  cushion,  in  combination  with  the  cover  and  seat,  as  de- 
scribed.    Also,  the  arrangement  and  combination  of  the  box,  atyustable  sliding  bars,  elastic  cushion,  seat, 
clamp,  and  pressing  lever,  as  described. 

257.  Clothes  Frame;  S.  W.  and  J.  F.  Palmer,  Assignors  to  S.  "W.  Palmer,  N.  Palmer,  and  John  Patty,  Au- 

bnin.  New  York. 
Claim — Hinging  the  arms  of  a  clothes  frame  to  the  sliding  hubs  by  means  of  the  pins,  which  are  sup- 
ported by  the  open  lugs,  arranged  in  the  manner  described.  Also,  in  combination  with  the  shaft  and  its  grooves, 
the  sliding  catch-ring  with  its  spring  and  projection,  for  retaining  the  frame  in  its  position.  Also,  in  combi- 
nation with  the  central  post  or  shaft  and  sliding  frame,  the  hoisting  apparatus,  consisting  of  the  clutch-rings, 
with  their  springs,  lever,  and  link. 

258.  Fancy  Looms;  Conrad  Roder,  Assignor  to  self  and  J.  F.  Her,  Ceralvo,  Kentucky. 

Claim — The  combination  and  arrangement  of  the  double  catch-hooks,  adjustable  guide  plate,  the  sash, 
with  the  lifting  bur,  in  the  manner  described. 

259.  Clasp  for  Skeleton  Skirts;  Wm.  Daniel  Sloan,  Assignor  to  A.  B.  Chapman,  City  of  New  York. 
Claim — The  clasp  for  uniting  the  tapes  or  galloons  to  the  hoops  in  skeleton  skirts,  said  claap  being  formed 

with  a  narrow  ribbed  or  V-shape  back  piece. 

260.  P.iDDLi>WHEEL;  James  Speers,  West  Manchester,  A.ssignor  to  self,  Alexander  Postley,  and  John  Webbe, 

Allegheny  County,  Pennsylvania. 
Claim — The  arrangement  of  the  flanches,  the  arms  with  points,  the  braces,  and  floats,  when  used  for  the 
purpose  of  constructing  a  propeller. 

261.  Banjos;  Stephen  F.  Van  Hagen,  Assignor  to  George  Kilbourne,  Albany,  New  York. 

Claim — The  combination,  in  one  instrument,  of  the  lianjo  iiarchment-covered  open  body,  with  the  neck 
and  fretted  finger-boaid  of  the  guitar,  the  thumb-string  of  the  banjo  being  added  to  the  usual  strings  (if  the 
guitar.  Also,  the  formation  of  the  fiont  part  of  the  body  of  the  instrument,  of  an  acute,  oval  or  lancet  form, 
in  the  manner  set  forth. 
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262.  Moulding  PLOUcns;  B.  F.  Avery,  Louisville,  Kentucky. 

Claim — The  peculiar  construction  of  the  patterns  of  the  short  land-side,  so  that  they  may  be  drawn  at 
opposite  angles  from  each  other,  for  the  purpose  and  in  the  manner  specified. 

263.  Bronzing  Machine;  G.  H.  Babcock,  Westerly,  Rhode  Island. 

Claim — 1st,  In  combination  with  mechanism  for  conveying  the  sheet,  the  use  of  rubbing  cylinder  and 
brush,  one  or  more  of  each,  for  the  purposes  and  in  the  manner  described.  2d,  The  use  of  one  or  more  sta- 
tionary rubbers,  or  their  equivalents,  for  the  purposes  specified.  3d,  The  wires,  or  their  equivalents,  for  free- 
ing the  brush  from  the  powder.  4th,  Constructing  the  gripper,  in  the  manner  described,  whereby  I  obtain  the 
advantages  set  forth.  5th,  Enclosing  the  rubbing  and  brushing  cylinders  in  a  case,  for  the  purpose  of  retain- 
ing the  powder  and  preventing  waste. 

264.  Ditching  Machines  ;  J.  W.  Barcroft,  Friendship,  Virginia. 

Claim — 1st,  The  combination  of  a  revolving  wheel,  having  its  buckets  or  scoops  set  tangentially  with  a 
stationary  circular  guard,  and  an  adjustable  scraper.  2d,  Having  the  buckets  or  scoops  hung  on  an  axis  at 
the  centre  of  their  length,  and  adjustable  at  both  ends,  as  set  forth.  3d,  Providing  sharp  cutters,  projecting 
at  riglit  angles  from  the  centre  of  the  scoop,  as  set  forth. 

265.  Sewing  Machines;  Wm.  T.  Barnes,  Buffalo,  New  York. 

Claim — The  arrangement  of  the  threaded  elastic  looper,  as  constructed,  with  a  receiving  and  transferring 
spring,  when  the  two  are  secured  on  opposite  sides  of  the  needle,  and  operated  to  and  from  the  needle  by 
means  of  levers,  connecting  rods,  and  frames,  combined  as  set  forth. 

266.  Coal-sifters  ;  Mellen  Battel,  Albanj',  New  Y'ork. 

Claim — The  stationary  ploughs,  and  brushes,  and  ribbons,  in  combination  with  the  horizontal  revolving 
sieve,  as  sot  forth. 

267.  Apparatus  for  Operating  Rudders;  C.  F.  E.  Blaich,  Elyria,  Ohio. 

Claim— The  combination  of  the  rudder,  spiral  ribs,  and  spirally  grooved  gliding  tube,  in  the  manner  set 
forth. 

268.  Method  of  Elevating  Water;  C.  C.  Bomberger,  West  Carlisle,  Pennsylv.ania. 

Claim — The  arrangement  of  the  air-tight  boxes,  connected  by  the  pipe,  G,  and  communicating  respect- 
ively with  the  pipes,  a  d,  in  connexion  with  the  open  vessel,  tube,  h,  and  the  valves  placed  to  tlio  tube,  H,  and 
pipe,  p,  and  operated  automatically  as  shown. 

269.  Mechanism  for  Converting  Rotary  into  Reciprocating  Motion  ;  W.  N.  Brown,  City  of  New  York. 
Claim — The  rock  shaft  having  a  hollow  hub,  in  combination  with  the  oblong  ring  and  rotating  cam,  ope- 
rating in  the  manner  set  forth. 

270.  Floating  Safety  Cabin;  M.  J.  Butler,  Nashville,  Tennessee. 

Claim — The  arrangement  of  the  detached  boat-shaped  cabin,  gate  propeller,  jointed  hinged  straps,  wedge, 
rudder,  windlass,  ordinary  vessel,  valve,  passage,  aud  stairs,  in  the  manner  set  forth. 
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271.  Surf  Life-boat;  M.  M.  Camp,  New  Haven,  Connecticut. 

Claim — 1st,  Tlio  combination  of  the  water  ballast  chamber  witli  th'-  aperture  and  air-pipe,  for  the  p>ir- 
pose  of  ballasting  the  boat  when  she  enters  tlie  water,  anil  of  li^^litenin;!;  it  wlien  slie  ti)uch<  s  and  reaches  the 
shore.  2d,  The  combination  of  the  valve  with  the  balliust  chanilier  and  aperture.  3d,  The  combination  of 
the  floors,  for  tliJ  purpose  of  forming  the  air  cliamber  beneath  tlie  working  floor,  and  between  the  two  flours. 
4th,  The  combination  of  the  divisions  with  the  working  floor,  to  form  receptacles  between  said  divisions  and 
the  sides  of  the  boat. 

272.  Co-VSTRUCTiox  OF  GLASS  CoFFiNS ;  J.  R.  Cannon,  New  AIii:iny.  Indiana. 

Claim — Constructing  a  coffin  of  glass,  the  lioiiy  of  wliicli  is  provided  with  a  groove,  and  the  lid  with  a 
flanch  and  a  pump,  the  lid  being  secured  to  the  body  by  means  of  metallic  bands. 

273.  Macihn'es  for  Bolti.vo  Flour,  Ac;  M.  II.  Collins.  Chelsea,  Massachusetts. 

Claim — 1st,  A  curved  frani'^  in  which  are  placed  one  or  more  bolting  sieves,  this  frame  being  ojien  at  each 
end  for  the  discharge  of  bran  or  other  coirsu  material.  2d,  The  combination  with  the  curved  frame  aii<l  sieves 
of  a  corrugated  rulil>er,  the  frame  and  sieves  having  a  vibriting  motion  in  the  path  of  a  circle,  while  the  rub- 
ber remains  stationary.  3d,  The  urraugement  of  sieves  cifdiff  rent  s'/.ed  meshfs.and  having  the  same  vibiat- 
ing  motion  on  the  circular  vibratiug  frame,  and  in  the  relation  shown  to  a  fan-wheel,  which  causes  a  draft 
at  the  back  of  the  machine. 

274.  Sewixg  Machin'es  ;  C.  0.  Crosby,  New  Ilaven,  Connecticut. 

Claim — 1st,  The  rotary  bobbin  case,  armed  with  the  inclined  loop  spreader,  and  supporting  on  a  pin,  in 
its  centre,  the  bobbin,  which  holds  one  of  the  threads,  in  combination  with  the  loop  detainer.  2d,  The  methoil 
(>f  detaining  the  loop  of  the  needle-thread  after  the  loop  has  pa.ss:'d  the  full  diameter  of  the  bobbin  ease,  by 
the  projection  and  inclined  plun-  terminating  in  a  point  on  the  bufl".  r.  od,  Tin-  frame  or  form,  composed  of 
the  curved  bar,  o,  bar,  R.  and  foot,  in  combination  with  the  bolt,  eibow-shai)ed  lever  (carrying  the  pieces,  g), 
and  fiiction  cap.  arranged  to  feed  the  material. 
27a.  Centreing  Machines;  Janus  Gumming.  Boston,  Massachusetts. 

Claim — 1st,  The  arrangement  of  the  notcheil  interlocking  slides.  ii:.:ht  and  left  screws,  pinions,  shaft,  bed- 
plate, and  upright  drill,  operating  in  the  mtinnor  describ 'd.  2d,  Tli''  eomliination  of  the  drill  arbor,  hollow 
swivel  oiling  cap,  ind'pendently  rising  and  falling  rod,  and  disc,  attached  in  the  manner  described. 

276.  ■\VAsniNo  Machine ;  R.  C.  Cyphers,  Milkdgeville,  Georgia. 

Claim— 1st,  The  arrangement  of  the  elastic  suspended  concave,  with  slats  pivoted  to  elastic  strips,  in 
combination  with  the  jointeil  spring  rubber,  as  described.  2d.  In  combination  with  the  jointed  spring  rubber, 
the  employment  of  a  flexilde  band  or  rop^s  for  the  purpose  of  securing  the  clothes  to  the  rubber.  3d,  The 
arrangemeut  of  the  central  shaft,  in  combination  with  the  elastic  suspended  concave  and  grooves. 

277.  Harvesters  ;  Horace  L.  Emery,  Albany,  New  York. 

Claim — 1st,  Combining  with  the  cutter  bar  an  adjustable  arm  or  lever,  provided  with  a  roller,  or  other 
means  of  sliding  easily  upon  the  ground,  for  the  purpose  of  sustaining  the  cutter  bar  at  any  required  distanco 
from  the  ground,  or  allowing  it  to  rest  upon  the  ground  at  jdeasure.  2d,  Placing  the  said  arm  directly  in 
TL-ar  of  the  shoe,  in  order  that  it  may  be  i)revented  by  said  slioe  from  clogging.  3d,  Connecting  said  arm  by 
a  rod  along  the  back  of  the  cutter  bar  with  a  lever  near  the  frame  of  the  machine,  so  that  the  attendant  may 
elevate  and  depress  the  cutter  bar  at  pleasure. 

278.  Seed  Planters;  George  M.  Evans,  Pittsburgh,  Pennsylvania. 

Claim — The  combination  and  arrangement  of  the  seed  drums,  elevators  on  the  belt,  with  the  compart- 
ments of  the  hopper,  the  cranks,  the  connecting  rods,  the  ratchet  wheels,  ami  the  wheel,  as  described. 

279.  Coffee-pots;  H.  B.  Faj-,  City  of  New  York. 

Claim — The  arrangement  of  the  tube,  in  combination  with  the  adjustable  double-strainer,  that  is  arranged 
in  a  pot  between  the  spout  and  the  liquid,  as  described. 

280.  Stcds  and  Sleeve-fasteners;  Felix  A.  Finn,  City  of  New  York. 

Claim — The  swivel  bar  and  arm,  arranged  as  specified.  Also,  in  combination  therewith,  the  dovetail  stud 
to  confine  the  fnml  end  of  the  arm  when  closed  upon  it.  Also,  the  projecting  screw,  against  which  the  spring 
acts.     Alsii,  in  combination  with  the  above  devices,  the  spring,  constructed  as  set  forth. 

281.  Automatic  Fan;  Frederick  0.  Degener,  City  of  New  York. 

Claim — The  arrangement  and  combination  of  a  rotary  fan-blower,  wiih  the  hollow  vibrating  or  distri- 
buting fan,  for  the  purpose  of  producing  a  current  of  air  and  causing  it  to  be  distributed,  a^  specilied. 

252.  Valves  for  Stoves,  Furnaces,  &c.:  B.  AVells  Dunklee,  Boston,  Massachusetts. 

Claim — The  side  plates,  projecting  from  and  connected  with  the  hoe  valve,  a-s  related  to  each  other,  and 
in  respect  to  the  openings  and  flue,  in  manner  described. 

253.  Preserve  Cans;  Wm.  Fridley  and  Frederick  Cornman,  Carlisle,  Pennsylvania. 

Claim — The  employment  of  a  perforated  cover,  in  combination  with  the  gasket  and  mouth,  so  that  the 
ga.sk"t  constitutes  virtually  a  portion  of  the  cover  of,  and  an  index  to,  the  condition  of  the  contents  of  the 
vessel. 
284.  Machine  for  Cleaning  axd  Opening  Flock;  W.  C.  Geer,  Rockville,  Connecticut. 

Claim — The  employment  or  use  of  a  revolving  cone  or  cylinder,  provided  with  toothed  lugs,  and  )ib'ced 
within  a  correspondingly  shaped  toothed  shell,  in  combination  with  the  toothed  cylinder,  concave,  and  fan, 
arranged  as  set  forth. 
2S5.  Implement  for  Boring  Earth;  Daniel  Gordon,  Evansville,  Indiana. 

Claim — Arranging  the  blades  on  the  convex  surface  of  the  bottom  of  the  auger,  and  extending  the  cut 
beyond  the  periphery.  Also,  arranging  the  valves  in  the  concave  sides  of  the  bottom  of  the  auger,  as  set 
forth. 

286.  MACniNERY  FOR  Cleaning  Cotton;  Daniel  Hess,  West  Union,  Iowa. 

Claim — 1st.  The  curved  metallic  division,  in  combinaticm  with  the  front  rollers  and  the  bolting  cloth,  in 
the  manner  set  firth.  2d.  The  combination  of  the  fan  and  case  with  the  back  rollers  and  the  boltiu"  cloth 
for  the  purpose  of  cleansing  the  cloth  from  tibres  of  cotton. 

287.  Pumps;  Silas  Hewitt,  Seneca  Falls,  New  York. 

Claim — The  plunger  or  bucket,  constructed  in  the  mannor  set  forth. 
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288.  DiTcniNii  AVD  Gradini;  Maciiixes;  Isaac  Iloskins,  Wilmington,  Ohio. 

Claim — Making  the  side  wlieil  ailjustahle  so  as  to  raise  and  lower  the  side  of  the  friinip,  to  I'vel  or  ad- 
just it  as  desired.  Also,  a  bell  made  of  liars,  with  projections  or  tlauches  at  each  end,  arranged  to  travel  under 
cleats  on  the  sid.'S  of  the  frame  or  trough. 

289.  Door  Latch  and  Lock  ;  Anthony  Iske  and  Jacob  Tcufel,  Lancaster,  Pennsylvania. 

Claim — The  arrangement  and  combination  of  tin'  curved  swivel  lever,  bolt,  with  its  pes  and  projecting 
»'nd,  to  answer  both  for  turning,  jiuUing,  and  pushing  together,  with  the  revolving  lever  lor  operating  the 
lock. 

290.  FcRXACES  FOR  Steam  Boilers  ;  Edward  II.  Jones,  Albany,  and  Robert  Stevenson,  Schenectady.  N.  Y. 
Claim^The  arranj^ement  of  the  hopper-shaiwd  grate-box,  so  constructed  as  to  be  adjustable  in  height, 

combin  d  with  the  grates,  having  means  attached  for  rocking  or  agitating  them,  iu  their  relation  to  each  oilier 
and  to  the  boiler  fire-box,  in  the  manner  set  forth. 

291.  Mole  Plough  ;  S.  F.  Jones,  St.  Paul,  Indiana. 

Claim — 1st,  Tlie  employment  of  the  ball,  not  generally,  but  when  said  ball  is  secured  in  such  a  manner 
upon  the  top  of  the  rear  of  l)ie  mole,  that  it  will  revolve  when  the  mole  is  in  motion,  for  the  purpose  of  arch- 
ing the  to|)  of  the  drain  and  closing  the  opening  of  the  coulter.  2d,  The  combination  of  the  nose,  mole,  ball, 
rod,  and  wlieel,  when  the  same  are  used  for  the  purpose  of  forming  and  arching  the  drain  and  closiog  the 
opening  of  the  ctiulter. 

292.  MoviN'o  Tread  Power;  Louis  Koch,  City  of  New  York. 

Claim — 1st,  The  described  mechanism,  or  its  equivalent,  when  operated  by  the  feet  of  man  or  animal, 
in  stepping  on  the  ends  of  bands  or  curds  during  the  act  of  walking.  2d.  Using  the  weight  of  man  or  ani- 
mal in  stejiping  on  bands,  or  their  equivalent,  as  a  cause  of  n'sistance  against  the  iirop>lling of  the  niachin's 
and  giving  motion  by  the  walking  of  said  man  or  animal  to  said  mechanism,  or  its  e(juivalent,  indeiiendently 
of  the  motion  of  the  wheels  on  which  the  whole  inechanism  is  supported. 

293.  CoTTOX  Presses;  Charles  N.  Lovejoy,  Columbia.  South  Carolina. 

Claim — The  guiiles  for  guiding  the  chains  upon  fusee  wheels,  and  the  follower,  block,  and  windlas>e3, 
arranged  in  the  manner  as  described,  when  combined  with  the  cotton  box  and  its  operative  parts,  iu  the  man- 
ner described. 
291.  Skirt-supporters;  John  McNeven,  Brooklyn,  New  York. 

Claim — The  dress-supporter,  consistins  of  a  hoop  and  stiff 'uers  branching  off  from  said  hoop,  the  wrist- 
band, and  tapes,  arranged  and  applied  to  the  liody  in  the  manner  described. 
295.  Doors  for  Irox  Safes;  L.  H.  Miller,  Baltimore,  Maryland. 

Claim — The  combination  of  the  tongue,  grooved  flanches.  A'-shap'd  mouldings,  and  T-shaped  grooves,  in 
the  cimstruction  nf  a  tire-proof  safe  or  bank  vault,  in  the  mannir  described. 
2915.  Apparatus  for  Generating  Steam;  Thomas  Moore,  Minneapolis,  Minnesota. 

Claim — The  employment,  in  combination  with  a  steam  engine,  or  other  apparatus  in  which  steam  is  used, 
and  the  iioiler  which  suppliis  it.  of  a  system  or  arrangement  of  one  or  more  condensers  and  heaters,  with  con- 
necting i)ipiS  and  a  tank,  whi-reby  the  exhaust  steam,  after  (lassing  along  a  pipe  running  through  the  lioiler 
itself,  is  conden.sed  by  delivering  up  its  remaining  latent  heat  to  water,  which,  after  having  been  previously 
i-ondinsed  in  the  same  manner,  is  on  its  way  back  to  the  boiler,  and  whereby  the  water  obtained  by  the  con- 
densation of  the  exhaust  steam  is  heated  on  its  way  back  to  the  boiler,  and  jiartly  converted  into  steam  ag-ain 
liy  the  combined  agencies  of  tbe  latent  heat  it  absorbs  from  the  escajiiug  steam,  and  by  the  heat  it  absurba 
from  the  escaping  waste  production  of  combustion,  as  described. 

297.  AVixD-MiLLs;  James  W.  Xeff.  Sacramento,  California. 

Claim — The  arranginient  of  the  sails,  arms,  or  spokes,  and  hub,  and  placing  them  in  rear  of  the  spiral 
spring  and  llanch,  and  connecting  the  flanch  with  sails  by  rods,  as  described. 

298.  Coffee-pots;  George  Meilson,  Boston.  Massachusetts. 

Claim — The  reversible  cafetiere,  as  composed  of  boiler,  the  filtering  biggin,  tlie  foraniinous  cup  or  strainer, 
and  the  condenser  or  coffe'-pot,  having  a  spout  and  cap,  .arranged  in  manner  explained.  Also,  the  combina- 
t  ion  of  the  air  and  tell-tale  pipe  with  the  boiling  vessel,  the  condensing  vessel,  tlio  biggin,  and  the  straiuer  or 
cup. 

299.  Nail  Machines;  Adrian  V.  B.  Orr,  Lancaster,  Pennsylvania. 

Cbiim — 1st,  Combining,  in  a  single  pair  of  dies,  constructed  as  deRcril)ed.  the  operations  of  cutting,  press- 
ing. an<l  gripping  the  nails  or  spike.  2d,  The  slide  jioint,  operating  in  combination  with  the  slide,  arranged 
.HS  specified. 

300.  Car  Brakes  ;  George  F.  Outten,  Norfolk,  Tirginia. 

Claim — The  combinatioii  and  arrangement  of  slides,  iiawl.  spring,  a,  ratchet  wheels,  and  chain,  levers,  and 
ppring,  h,  operating  automatically  "r  by  hand,  as  may  be  desired. 
yOl.  Apparatus  for  Kaising  AVatkr  from  Wells,  &c.  ;  Klhanan  Puffer,  Oxford.  New  York. 

Claim — Producing  and  controlling  the  movements  of  the  windlass  roller  upon  and  with  its  actuating 
t^haft,  in  such  a  mann.ir  as  to  prev.  nt  the  necessity  of  ever  imparting  a  reverse  rotary  movement  to  the  wind- 
lass shaft  whilst  operating  said  apparatus,  and  by  means  substantially  the  same  as  those  described.  Also, 
combining  the  valve  whicli  closes  tlie  discharging  aperture  in  the  buttum  of  tlie  bucket,  with  the  inner  end 
of  the  lever,  which  is  pivoted  to  tin'  after  edge  of  the  mouth  of  said  bucket,  when  a  rod,  or  the  equivalent  of 
the  s.inie,  is  so  situated  within  the  curb  as  to  be  taken  hold  of  by  the  houk-shaped  outer  end  of  said  Iev<r, 
just  before  the  bucket  reaches  its  higliest  position,  tor  the  purpose  of  causing  the  further  ujiward  movement 
of  said  bucket  to  throw  forwanl  Its  bottom  and  discharge  its  contents. 
B02.  Sewing  Machines;  T.  J.  \V.  llobertson.  Citj-  of  New  York. 

Claim — The  arrangement  and  combination  of  the  carrier,  spring  plug,  and  vibrating  arm,  as  describe<l, 
COS.  Churx-dasher;  Alfred  Rose,  Penn  Yan,  New  York. 

Claim — The  churn-dasher,  when  made  in  the  manner  substantially  as  set  forth, 
C04.  DiSEXGAGiNG  IIook;  Albert  W.  Roberts,  Hartford,  Connecticut. 

Claim — .\  liiiok.  consisting  of  a  hook  link  with  bearer  on  its  side,  iu  combination  witli  the  jointed  ling, 
lever,  crank  pin,  and  collar,  as  described. 
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305.  Mills  for  Crushing  Scgar-cwk;  F.  M.  IJoliinson,  Connoautville,  Poiinsylviinin. 

Claim — Tlie  ooiiibination  of  the  llanclieil  jouiiiiil-buxcs  witli  tlif  flaiiclad  suckots,  in  coniiexioo  witli  tlio 
flnnclicd  of  till'  above  jiaits. 
SUG.  Keefing  Fore-and-aft  Sails;  .Sainiiel  Paiiinils,  Brnoklyn,  Now  York. 

Claim — SuppoitliiK  the  nillin^'  boom  in  two  brariiins.  one  of  wliicli  is  in  a  trnss  connected  with  tlio  mast 
liy  a  hoop  or  its  ofiuivalent,  and  tlie  olber  in  a  rin;:.  wliieli  is  lield  li)'  the  lift  and  braces.  Also,  the  combi- 
nation, with  the  rolling  boom,  of  the  (jypsy-pnrcliase,  applied  as  described. 

307.  Sewing  Macuines;  Irwin  B.  Sawyer  and  T.  Alsop,  Springfield,  Illinois. 

Claim — The  use  of  the  hook,  formed  and  moving  as  described,  cimibined  with  the  shuttle  and  needle. 

308.  Piano-forte  .\ction;  Thonius  S.  Seabury,  Stony  Brook,  New  York,  Assignor  to  It.  B.  Gorsuch,  City  of 

New  York. 

Claim — Ist,  I'ivotinfc  the  hiimnnr-bntt  to  a  post,  or  its  equivalent,  carriid  by  its  respective  key.  fiir  the 
purpose  of  eiiablin;^  it  to  be  withdrawn  from  the  in>trunu'nt  aloiif;  with  the  key.  2(1.  The  suspended  jack  or 
fly-lever,  attaelieil  to  the  hamnier-butf.  and  provided  with  a  notch.  operatinK  in  combination  with  stationary 
rail.  3d.  The  arransenieiit  of  tlie  refinlating  screw  in  the  su^peiided  jack  or  tly-lever,  in  comhinalioii  witli 
til"  inclined  plane  on  the  post  erected  upon  the  key.  to  carry  the  liiiiniiier — but  I  wish  to  be  understood  as  n(>t 
clainiluf;-.  generally,  eitlfr  the  placing  of  the  regnl.at'ng  screw  in  tlie  jack,  or  the  employment  of  an  inclined 
plane  or  wedge,  to  act  in  combination  with  an  inclined  or  wedge-like  surface.  4th,  The  check,  applied  to  tlie 
bottom  of  the  key,  and  operating  in  combination  with  the  suspended  jack  or  fly-lever. 
30y.  Carriages;  Lsaac  M.  Singer,  City  of  New  York. 

Claim — The  arrangement,  in  the  main  body  of  the  carriage,  of  the  low  seats,  in  combination  with  tho 
elevated  seats,  arranged  in  manner  desci  ibed.  Also,  in  combination  with  the  back,  depressed  and  elevated 
seats,  as  described,  the  arrangement  of  the  hinged  partition  to  answer  the  three-Told  purpose  of  a  step  to  get 
to  the  elevated  back  seats,  ami  back  to  the  middle  depressed  seat,  and  to  sejiarate  the  feet  of  persons  .sitting 
on  the  elevated  seats  from  the  persons  sitting  on  the  depressed  seats.  Also,  in  combination  with  the  front 
el  vated  seats,  as  described,  the  arrangement  of  hinged  step  leading  to  the  elevated  seat.s.  together  with  its 
dirt-Hap,  for  the  three-fold  purjiose  of  a  step  to  the  elevated  seats,  a  dirt  protector,  and  of  a  seat  in  case  of  m  - 
cosiry.  Also,  the  arrangement  of  the  boot  for  baggage  in  the  sjiace  between  the  bottom  and  the  front  ele- 
vated .seats,  with  doors  at  the  siiles,  thus  jilaciiig  the  weight  below,  and  conccntraling  it  on  the  front  axb-. 
Also,  the  combination  with  the  main  boily  of  the  carriage,  the  placing  the  coupe  at  the  rear  thereof,  and  com- 
municating therewith  by  a  door-way  through  the  back.  Also,  depressing  the  coupe  at  the  back  of  the  main 
body,  that  the  bottom  of  both  may  extend  below  and  leave  the  required  open  space  for  the  lear  axle  and  its 
connexions;  and  that  the  top  of  the  C(mpe  may  form  a  foot-board  to  the  seats,  at  the  back  edge  of  the  main 
body.  Also,  in  combination  with  the  coui>e,  the  open  spaces  under  the  back  elevated  seats  of  the  main  body 
opening  into  the  coupe. 

310.  TllRCST-BE.VRlNcs  FOR  RoTART  SHAFTS;  Gcoige  A.  Stoiie.  Ttoxbury,  Mas.sachiisetts. 

Claim — 1st,  The  combination  of  these  four  things,  namely,  a  collar  or  collars  on  the  shaft;  washers  pro- 
vided witli  grooves  on  their  faces,  extending  from  their  outer  to  their  inner  edges,  as  described:  a  reservoir 
of  oil  or  other  lubricating  material;  and  a  pillow  block  or  stationary  resistance.  2d,  In  combination  with 
va.shers  |.rovided  with  grooves  on  their  faces,  a  reservoir  of  lubricating  material,  a  pillow  block,  or  its  equiva- 
lent, anil  a  collar  on  a  shaft,  all  as  specified  iu  my  first  claim,  1  claim  grooves  extending  from  face  to  face  of 
the  washers,  in  the  manner  described, 

311.  CiRAiN  Separators;  F.  Swift,  Hudson,  Michigan. 

Claim — The  employment  or  useof  a  supplemental  shoe.  C. placed  within  the  shoe,  B. provided  with  screws, 
and  having  an  independent  longitudinal  shake  movement  given  it,  while  the  shoe,  B,  with  its  screws,  has  tho 
usual  lateral  shake  movement  imparted  to  it. 

312.  Keys  for  Locks;  Peter  A'an  Antwerp,  City  of  New  Y'ork. 

Claim — Constructing  the  stems  of  keys  with  a  hole  near  the  end,  instead  of  the  u.sual  permanent  bow  or 
ring  handle,  and  to  be  fitted  loosely  to  the  usual  ring  for  connecting  a  series  of  keys,  and  in  such  manner  im 
described,  that  said  connecting  ring  shall  answer  the  further  purijose  of  the  usual  bow  or  i].xed  ring  for  turn- 
ing the  keys  when  inserted  in  the  lock. 

313.  Spring  Bed;  John  L.  AVhipple,  Detroit,  Michigan. 

Claim — The  general  arrangement  of  the  seat,  spring,  and  the  strap,  in  the  form  described,  and  combined 
for  the  purpose  in  the  position  as  set  forth, 
31-i.  Field  Fences  ;  John  L,  Wentworth,  Spread  Eagle,  Penn.sylvania. 

Claim — Constructing  each  section  of  afence  of  the  two  end  jiosts,  ui)per  and  lower  longitudinal  rails,  any 
euitabli!  number  of  intermediate  rails,  E  and  F,  and  the  vertical  bar,  arranged  in  respect  to,  and  adapted  to 
each  other,  as  set  forth. 

315.  Breech-loading  Fire  Arms;  Franklin  Wesson  and  Nathan  S,  Harrington,  Woicester,  Massachusetts. 
Claim — 1st,  The  combination  of  the  mechanism  for  locking  and  unlocking  the  barrel,  and  the  arrange- 
ment of  the  trigger,  as  described.    2d,  The  combination,  with  tlie  locking  and  unlocking  mechanism,  of  the 
spring,  arranged  as  di'scribed,  for  elevating  the  breech.  3d,  In  combination  with  the  barrel, the  wedge-shaped 
recess  in  the  recoil  plate,  arranged  as  described. 

316.  Portable  Shelves;  J.  S.  Voorliles,  Catlcttsburg,  Kentucky. 

Claim — Constructing  portable  box-shelving  for  stoves,  book-cases,  and  all  similar  purposes,  in  the  man- 
ner described. 

317.  SaiRT-STDDS;  Butee  Wilcox,  Providence,  Rhode  I.sland. 

Claim — The  descrilied  mode  of  making  a  shirt-stud  or  button,  viz  :  of  the  two  parts  or  [dates,  and  tho 
two  hooks  or  curved  holders,  arranged  in  the  manner  described. 

318.  Can.non;  Joseph  Adams,  Assignor  to  self  and  B.  Barker,  Cleveland,  Ohio. 

Claim — The  use  and  application  of  a  piston  for  the  purpose  of  loading,  cleaning,  and  cooling  a  cannon,  tho 
6t<m  or  end  of  which  passes  through  the  breech  or  rear  end  of  the  gun,  and  is  attached  to  a  head  or  metallic 
jiiston,  the  circumference  of  which  is  equal  to  that  of  the  bore  of  the  cannon,  and  is  made  to  fit  the  same  ex- 
actly, and  which  piston-head,  when  drawn  back,  rests  upon  the  main  shoulder  or  substance  of  the  breech  at 
the  point  where  the  rod  connects  therewith,  and  is  of  sufficient  length  to  cover  and  serve  as  a  valve  to  clo.so 
the  lateral  opening  at  tho  breech  end  of  the  caunou,  through  which  water  is  admitted  to  fill  the  bore  of  the 
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jrun  when  said  iiiston  is  forced  forward  towards  tlie  muzzle,  and  which  piston  plays  forward  and  backward, 
the  entire  1  "ngth  of  the  bore  of  tlie  gun.  so  as  to  protrude  sufficiently  at  the  muzzle  when  forced  forward,  thus 
carrying  out  any  substance  of  the  exhausted  cartridge  after  firiug,  and  to  which  piston-he.id  or  bnlb  the  new 
cartridge  is  attached  and  drawn  back  to  the  breech  or  butt  of  the  gun  by  the  foixe  applied  t.i  said  rod.  and  in 
which  condition  the  gun  is  loaded  and  ready  to  be  again  discharged.  Also,  the  construction  and  employment 
of  a  lat-.ral  opening  from  the  main  chamb -r  or  bore  of  the  gun.  either  passing  through  the  breech-jiin  or 
otherwise,  at  or  near  the  rear  end  thereof,  and  where  the  same  will  be  closed  and  covered  by  the  piston-head, 
when  the  same  is  fuUydrawn  back  into(or  by  means  of  a  tube  or  pipe  connecting  with  a  water-sack  or  vessel), 
and  by  means  of  which  arrangement  water  is  admitted  and  drawn  into  the  gun  by  the  same  force  which  car- 
ri'-s  the  jiiston  forward  to  rec;-ive  the  charge  at  the  muzzle,  and  is  returned  to  the  vessel  again  by  the  snme 
force  which  carries  in  the  charge,  tiius  wjishing  and  cinding  the  gun  at  every  discharge,  without  any  other 
movement  than  that  uecess;iriiy  employed  in  the  act  of  loading  alone. 

019.  Mode  of  Feedixg-ix  Fuel  to  the  Fire-boxes  of  Cookixg  Stovzs  ;  M.  C.  Cronk,  Assignor  to  self,  William 
Boyutou,  Jr.,  and  Albert  II.  Goss,  Auburn,  New  York. 

Claim — 1st,  In  combination  with  the  stationary  upper  fire-box,  a  rocking  or  swinging  fire-box  underneath 
it.  having  a  fl  inch  or  cut-off  connected  thereto.  2d,  In  combination  with  the  rocking  or  swinging  fire-box  and 
cntniff,  a  rising  and  falling  grato.    3d.  In  combination  with  the  rocking  or  swinging  fire-box  and  rising  and 
filling  grut-',  a  single  roil  or  shait,  with  its  Ciims  for  operating  both. 
320.  Stoves  ;  L.  W.  C.  Farrington,  Lowell,  Assignor  to  Tuttle  &  Mudge,  Boston,  Wassachu.=etts. 

Claim — A  parlor  stove,  having  an  oven,  which  is  opened  by  raising  the  top,  in  the  manner  set  forth. 
021.  Kazor-strops  ;  Cliarles  Younglove  Uaynes,  Assignor  to  C.  Y.  Ilaynes  &  Co.,  Philadelphia,  Pennsylvania. 

Claim — The  strop,  constructed  in  the  manner  described. 
S22.  Amalgamator;  W.  II.  Ilowland,  Assignor  to  self  and  John  0.  Hanson,  San  Francisco,  California. 

Claim — The  combination  of  a  pair  of  grinding  cones,  revolving  in  different  directions,  with  a  horizon- 
tally-oscillating chambered  dish,  as  described. 

023.  Watches  ;  Joseph  Ives,  Bristol,  Connecticut. 

Claim — 1st,  The  combination  of  the  spring,  lever,  and  cam,  in  the  manner  described.  2d,  The  substitu- 
tion of  ribbed,  corrugated,  planished  or  unplauished  tin  plate  for  running  gear,  &.c.  (for  other  metal),  when 
used  in  combination  with  the  rolling  pinion,  as  described.  3d,  Making  a  crown-wheel  with  rollers  instead  ol 
teeth,  to  prevent  slide  and  friction  upon  the  verge  or  pallet,  in  the  manner  described. 

024.  Composition'  for  JIixixg  with  Paixts;  George  W.  Slagle,  Assignor  to  self  and  0.  A.  Dailey,  Washington 

City,  D.  C. 
Claim — Making  meLiniline  oil,  or  a  substitute  for  linseed  oil,  by  mixing  together  linseed  oil,  or  other 
vegetable  oil  possessing  similar  qualities,  water,  and  sal-soda,  or  other  similar  suitable  alkali,  in  the  manner 
set  forth. 

Extessioxs. 

1.  B.u:sEL  Macuixekt;  Wm.  Trapp,  Jr.,  Dryden,  New  York;  re-issued  October  1, 1S4.5;  re-re-issned  March 

10, 1849 ;  extended  October  4,  1859. 
Claim — 1st.  Tlie  combination  of  the  slide  rest  guided  in  the  manner  set  forth,  with  the  tool  for  turning 
off  the  cask.  2d.  The  apparatus  for  chamfering,  and  howelling.  and  crozing — that  is  to  say,  the  combination 
of  the  cylinder,  open  at  both  ends,  so  that  both  ends  of  the  cask  can  be  worked  off  without  changing,  with 
the  ring-chucks  for  fastening  the  cask  into  the  cylinder,  and  with  the  tools  as  described,  for  chamlering  and 
howellir.g.  3d.  The  crozing-tool  with  the  changeable  face-jlate.  4tli,  The  combination  of  the  stock,  cutter, 
adjustable  and  gauge  plate,  constituting  the  tool  for  turning  and  smoothing  the  outside  of  the  cask.  5th. 
The  peculiar  construction  of  the  tool  for  howelling  the  cask,  as  described.  Gih.  The  peculiar  ciiisf  ruction  of 
the  tool  for  chamfering  the  ends  of  the  cask,  as  dcscribtd.  Tlh,  The  mode  of  edging  and  jointing  bilge  staves, 
for  making  barrels  and  other  bilge  work,  by  the  employment  of  a  swing  frame  having  a  concave  or  convex 
bed  in  or  against  which  the  stavts  are  sprung  and  secured  to  the  required  bilge,  in  combination  with  the  re- 
volving edging-saw  and  reciprocating  straight-jointer,  or  either,  whether  the  said  swing  frame  for  confining 
the  stave  in  its  bent  position,  and  convejing  it  to  the  edging-saw  and  straight-jointer,  be  constructed  iu  tho 
wanner  set  forth,  or  in  any  other  manner  that  may  be  substantially  the  same. 

2.  KuuNG  MACnixES;  Lewis  Edwards,  Norwich,  Connecticut ;  patented  October  9, 1845 ;  extended  October 

11, 1859. 
Claim — Causing  the  pens  to  be  raised  by  the  cdg<>  of  the  paper  in  its  passage  through  the  machine,  thus 
causing  each  sheet  to  determine  the  length  of  its  own  lines. 

3.  CcxTlvATOR  Teeth:  David  B.  Rogers.  Pittsburgh,  Pennsylvania;  patented  Xov.  1,1845;  re-issued  Sept.  20, 

1859;  extended  October  25, 1850. 
Claim — Making  the  shank  or  upper  part  of  cultivator  teeth  of  thin  plate  steel,  U-shaped  or  cur\-ed  round 
in  front,  substantially  as  described,  for  the  purpose  of  securing  the  necessary  strength  to  permit  the  tooth  to 
be  made  entire,  shank  and  blade,  of  a  single  piece  of  metal,  and  also  enabling  the  tooth  to  be  secured  iu  its 
place  in  the  band  by  means  of  a  wedge  driven  into  the  cavity  of  the  shank. 

Additional  Improvemexts. 

1.  Cosx  Plaxters;  Alexander,  William,  and  James  Campbell,  Harrison,  Ohio ;  patented  June  2S,  1859 ;  addi- 
tional dated  October  4. 1S59. 
Claim — 1st.  The  described  arrangement  of  the  weighted  valve,  rod,  tappet,  wheel,  slides,  and  tube,  for 
the  purjxise  set  forth.  2d.  In  tlie  described  combination  with  a  cam  wheel,  crank  shaft,  rod,  and  rocking  lever, 
we  claim  the  inverted  arch  yoke,  constructed  as  set  forth. 

U.  Tobacco  Presses;  Wm.R.  Musser  and  J.  Coleman,  Lynchburg,  Virginia;  patented  Februarv  2,1858;  addi- 
tional dated  October  4,  1859. 
Claim— 1st,  The  top  plate  of  the  press  in  connexion  with  the  bottom  plate  of  said  press,  used  for  retain- 
ing pressure  and  forming  the  bed  of  the  main  truck.    2d,  The  groove  nuts  for  raising  and  lowering  the  top 
plate  of  the  press,  without  taking  it  from  the  bars. 
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3.  Attaching  Thilis  to  Vkhicles;  Douglas  BIy,  Rochester,  New  York;  patented  April  12, 1859 ;  additional 

dated  October  11.  1.S59. 
Cliiini— Comljiniiig  with  tlio  hook  a  coUiir,  having  a  reverse  hook  or  lip  corresponding  with  the  point  to 
form  an  eye  tlierewitli,  together  witii  the  screw  shank  and  binding  nut,  as  siietiliod. 

4.  Curtain  Fixtures  ;  Joseph  F.  Hall,  Bangor,  Maine ;   patented  March  9,  1858;   additional  dated  October 

25,  1859. 
Claim— The  application  of  the  lever,  as  e.xplained,  iu  combination  with  the  cord  and  tassel,  with  the  pul- 
ley 01'  eye  in  the  end  of  the  tassel,  as  described. 

Re-Issues. 

1.  Flour-bolts;  James  M.  Clark,  Philadelphia,  Pennsylvania;  patented  July  26, 1859;  re-issued  October  4, 

ISoU. 
Claim— 1st,  The  slide  valve  or  valves,  arranged  and  operating  with  the  apertiires  in  the  sides  of  the  bolt- 
ing chest,  so  that  either  of  the  apertures  can  be  oi)ened  or  closed,  or  both  dosid  when  required,  for  the  i)ur- 
]pose  of  turning  tlie  material  as  desired  in  either  of  these  directions.    2d,  In  combination  with  these  valves, 
the  concave  and  scrapers  upon  the  bolt,  arranged  as  set  forth. 

2.  Machi.ves  for  Burnishing  Metals  ;  Jeremiah  Stever,  Bristol,  Connecticut ;  patented  May  1, 1855 ;  re-issued 

October  11,  1859. 
Claim — The  Imruishing  of  silver-plated  and  other  metallic  ware,  such  as  spoons,  knives,  and  forks,  or 
other  similar  articles  which  have  a  concave,  convex,  or  other  b.'vel  surface,  by  an  organized  machine,  requir- 
ing no  other  attention  tlian  being  kept  in  proper  order,  adjusted  to  suit  the  article  about  being  burnished,  set 
in  motion,  and  having  the  articles  properly  introduced  to  it  successively,  in  the  manner  set  forth. 

3.  Furnace  for  Smelting  Iron;  Squire  M.  Fales,  Baltimore,  Maryland;  patented  February  8, 1859 ;  ro-issued 

October  IS,  1859. 

Claim — 1st,  The  combination,  with  the  cone  of  a  furnnce,  of  one  or  more  arched  recesses  or  chambers,  A 
a,  as  set  foith.  2d,  The  combination  of  the  ojjening  with  tlio  crown  of  the  arch.  A,  as  set  forth.  3d,  The 
combination  with  the  arch  recess,  A,  opening,  in  the  crown  of  the  same,  of  a  movable  tymp,  to  be  applied  to 
the  outer  ends  of  the  arched  recesses  or  chambeis  instead  of  the  permanent  tymp  now  in  use,  which  movable 
tymp  is  kept  in  place  by  a  cross-bar  that  can  be  removed  at  pleasure. 

[This  invention  consists  in  enlarging  the  furnace  below  the  base  of  the  stack,  sothat  the  blast  hasa  chance 
to  circulate  laterally  before  it  passes  up  iuio  the  stack.  Knlarging  the  furnace  at  its  base  also  allows  of  vi  rti- 
cal  Hux  passages  being  provided  in  this  eharactcr  of  furnace ;  and  likiwise  of  removable  tuyeres,  which  allow 
ready  access  to  the  interior  of  the  furnace,  being  used,  and  re mlcrs  an  ordinal  \-  stuck  furnace  capable  of  melt- 
ing old  railroad  bars,  <S:c.,  as  well  as  all  kinds  of  ores,  and  redming  the  same  t(j  tin-  most  profitable  condition. 
By  circulating  the  blast,  it  has  been  found  that  very  important  results  are  obtained.] 

4.  Coffee-pots;  Charles  B.  Waite  and  Joseph  W.  Sener,  Fredericksburg,  Viiginia;  patented  April  22, 1856; 

re-issued  August  10,  1858;  re-reissued  October  18,  1859. 
Claim — The  employment,  in  a  condensing  boiler,  in  which  the  water  is  impregnated  with  the  aroma  ot 
the  cotVee,  or  other  articles  under  treatment,  of  a  siphon,  or  equivalent  self-acting  device,  for  the  discharge  of 
the  contents  of  the  cond'user  into  the  body  of  the  boiler. 

5.  Calendar  Clock;  Ilolly  Skinner,  Huron,  Ohio;  patented  M.arch  2, 1858;  re-issued  October  IS,  1859. 

Claim — 1st,  The  e.xtra  movablj  tooth  and  leap-year  wheel,  applied  to  or  controlled  by  the  year-wheel,  to 
operate  in  the  maniiei-  described,  for  the  jjurpose  of  ivgulating  the  effective  length  of  the  tooth  which  rejire- 
sents  the  month  of  February.  2d,  The  arrangement  of  the  month-wheel,  its  attached  pinion  and  pin.  the 
rack-bar  and  its  pawl,  the  spring,  or  its  equivalent,  the  lever  and  its  stud,  or  their  ('([uivalents,  the  catch,  or 
its  equivalent,  and  the  stop,  the  whole  being  applied  to  oiierate  upon,  and  be  ctmtroUed  by,  the  year-wheel  of 
a  calendar  movement.  3d,  Arranging  the  montli-wheel  in  such  a  manner  that  the  same,  at  the  end  of  each 
month,  returns  to  its  original  position  by  the  action  of  a  spring,  or  its  equivalent,  gathered  up  or  strained  by 
the  action  of  the  clock-work,  in  the  manner  described. 

6.  Construction  of  Cylinpers  and  Pistons  for  Pumps  and  Steam  Engines;  Wallace  Wells,  City  of  N.York; 

patented  Octobir  12,  1858;  re-issued  October  18,  1869. 
Claim — The  combination  of  the  cylinder,  open  at  both  ends,  with  three  pistons  and  their  connexions,  ai- 
ninged  as  set  forth. 

7.  liEAinER  Finishing  Machines;  Charles,  T.  F.,  and  John  W.  Weston,  Salem,  Massachusetts;  patented  Sep- 

tember 25,  1S55;  re-issued  October  18,  1859. 
Claim — 1st,  In  machines  for  finishing  leather,  the  employment  of  a  soft  elastic  bed.  2d,  The  combination 
of  an  elastic  beil  or  tool,  both  constructed  and  operating  together  to  produce  the  desired  effect  upon  the  lea^- 
tlier.  3d,  In  combination  with  the  soft  elastic  bed  and  elastic  finishing  tool,  the  cord  secured  to  the  tool-stock, 
for  the  purpose  of  keeping  the  tool  clear  of  the  leather  during  its  retrograde  movement  over  the  bed. 

8.  Clapboard  Machine;  Aretus  A.  Wilder,  Detroit,  Michigan;  patented  October  3U,  1855;  re-issued  October 

18,  1859. 

Claim — Re-sawing  and  bringing  plank  to  an  equal  width  at  the  same  time.  Also,  the  flanch  rollers,  with 
their  springs,  or  equivalents,  in  combination  with  the  ac^ustable  back  rest,  for  the  purposes  described. 

9.  Journal-boxes  for  Railroad  Cars;  S.  W.  IIofTman  and  Adam  J.  Frederick,  Assignees  (through  mesne-as- 

signment)  of  Robert  McWilliams,  Philadelphia,  Pennsylvania;  patented  July  19, 1859;  re-issued  Oc- 
tober 25,  1859. 
Claim— Ist,  The  upper  h.ilf  of  the  box  with  its  socket  formed  by  the  flanch,  in  combination  with  the 
lower  half  of  the  box,  when  the  two  halves  are  arranged  substantially  as  set  forth,  bo  that  on  ae^justing  tho 
lover  half  to  its  place,  it  may  assume  the  iiosition  shown  in  fig.  1.  and  so  that  when  ailjusted.  the  end  oj  the 
oil  chamber  shall  be  close  to  the  axle,  for  the  purpose  specified.  2(1,  The  self-adjusting  leatliei-|iaeking  and 
the  metal  plate,  when  both  are  dependent  upon  the  lower  half  of  the  box  for  their  proper  position  within  tho 
other  half,  and  when  they  are  otherwise  arranged  in  respect  to  the  u])per  and  lower  halves,  as  set  forth. 

10.  Harvesters;  W.  S.  Stetson,  Baltimore,  Maryland ;  patented  April  5,  1859;  re-issued  October  25, 1859. 
Claim — 1st,  In  combination  with  a  main  frame,  supported  upon  two  carriage  wheels,  which  frame  bears 

the  shaft  and  main  cog-whoel,  a  second  frame  hinged  to  and  vibrating  about  said  shaft,  so  that  the  crank  shat: 
on  said  second  frame  shall  always  b.'  in  a  radial  line  to  tho  main  cog-wheel,  however  much  said  second  frame 

4» 
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may  yibrato  on  the  main  frame.  2d,  Suiiportiiig  the  crank  shaft  upon  a  vibrating  fi-anie,  intermediate  be- 
tween the  cutter  bar  or  its  shoe,  and  the  main  frame,  when  said  main  frame  bears  the  main  cog-wheel,  and 
said  intermediate  frame  vibrates  or  turns  about  an  axis  parallel  to  the  axis  of  the  driving  or  carriage  wheels. 

11.  IIakvesters;  W.  S.  Stetson,  Baltimore,  JMarj'land;  patented  April  5, 1859;  re-issued  October  25, 1859. 

Claim — 1st,  The  main  frame  which  beai-s  the  pinion,  and  has  its  vibratory  motions  up  and  down  inde- 
pendent of  the  motions  of  the  plutform  and  pule,  in  combination  with  the  vibrating  rod  intermediate  betweeen 
the  said  main  frame  and  cutter  bar.  2d,  Combining  the  adjusting  lever  %vith  the  platform  and  main  frame, 
in  the  manner  set  forth.  3d,  Giving  to  the  main  frame  which  bears  the  driving  pinion,  a  back  and  forth  mo- 
tion upon  the  axle-tree. 

12.  Uarvesteks  ;  W.  S.  Stetson,  Baltimore,  Maryland ;  patented  April  5, 1859 ;  re-issued  October  25, 1859. 

Claim — The  combination  of  the  shoe  witli  the  vibrating  frame,  by  means  of  axis  at  the  rear  end  of  saiil 
frame.  Also,  horsing  or  supporting  the  knife-bar  in  a  position  at  right  angles,  or  nearly  so,  to  the  carriage 
axle  by  two  movements,  as  set  forth. 

Designs. 

1.  Box  Stove;  E.  J.  Cridge,  Troy,  New  York;  dated  October  4, 18.59. 

2.  Arms  OF  Sewing  Machines:  James  S.  McCurdy,  Brooklyn,  New  York,  Assignor  to  J.  M.  Myers,  City  of 

New  York;  dated  October  -1,  1859. 

3.  Stoves  ;  Garrettson  Smith  and  H.  Brown,  Philadelphia,  Pennsylvania,  Assignors  to  Hayward,  Bartlett  &. 

Co.,  Baltimore,  Maryland;  dated  October  4,  1859. 

4.  Clock-case  Front;  Roswell  Kimberly,  Ansonia,  Connecticut;  dated  October  11, 1859. 

5.  Trade  Mark;  James  II.  McLean,  St.  Louis,  Missouri;  dated  October  11, 1859. 

6.  Ornamenting  Sewing  Machines;  Wm.  Newton  Brown,  City  of  New  Y'ork;  dated  October  25, 1859. 

7.  Cooking  Stoves;  Andrew  John  Gallagher,  Pliiladelphia,  Pennsylvania;  dated  October  25, 1859. 

8.  Parlor  Stoves;  C.  Harris  and  Paul  W.  Zoinier.  Cincinnati,  Ohio;  dated  October  2.5, 1S59. 

9.  Floor  Cloths  ;  Jeremiah  Meger,  City  of  New  York.  Assignor  to  A.  Sampson,  Manchester,  New  Hampshire; 

dated  October  25,  1859. 

10.  Cooking  Stoves;   Thomas  H.  Wood,  John  E.  Roberts,  and  Henry  S.  Hubbell,  Ctica,  New  York;  dated 

October  25,  1859. 

11.  Ornamenting  Bottles;  L.  Q.  C.  Wishart,  Philadelphia,  Pennsylvania;  dated  October  25, 1859. 


MECHANICS,  PHYSICS,  AND  CHEMISTRY. 


Specification  of  the  Patent  granted  to  SiGTSMOi^D  LEOXi/or  Improve- 
ments in  the  31anvfacture  of  Useful  and  Ornamental  Articles,  Sur- 
faces, and  Works,  Parts  of  Articles,  and  Parts  of  Machinery  or 
Apparatus,  from  Talc  and  other  Silicates  of  3Iagnesia,  and  from 
the  same  combined  with  other  Substances. — Dated  March  21, 1859.* 

For  this  purpose,  according  to  my  invention,  the  talc,  steatite,  or 
other  silicate  of  magnesia,  is  first  reduced  to  powder,  and  either  alone 
or  with  the  addition  of  glass,  felspar,  lime,  or  alumina,  is  pressed  or 
forced  in  a  more  or  less  moist  or  wholly  or  partially  plastic  state,  into 
moulds  of  the  desired  form  or  configuration,  and,  after  being  removed 
from  the  moulds,  is  baked,  burnt,  or  fired  to  the  requisite  hardness. 
Metallic  salts  or  oxides,  carbon,  or  other  coloring  agent  may  be  em- 
ployed, if  desired,  for  imparting  color,  or  for  staining.  Even  in  those 
instances,  however,  in  which  I  combine  with  the  talc  or  other  silicate 
of  magnesia,  glass,  lime,  felspar,  or  alumina,  I  employ  only  a  small 
proportion  of  these  four  last-named  substances,  so  that  the  silicate  of 
magnesia  may  be  said  in  all  cases  to  form  the  main  staple  of  the  ma- 
terial treated,  according  to  these  my  present  improvements. 

In  carrying  my  invention  into  effect,  the  coloring  or  staining  agents 
which  I  use,  are,  by  preference,  similar  to  those  employed  for  coloring 
or  staining  porcelain,  and  may  be  applied  by  mixing  them  with  the 
material  before  pressing  it  in  the  moulds,  or  otherwise,  as  desirable  ; 
or,  of  course,  when  preferred,  coloring  and  staining  agents  may  bo 
wholly  dispensed  with,  and  the  material  allowed  to  retain  its  original 
hue.    For  the  baking,  burning,  or  firing,  the  kilns  I  use  are  similar  to 

*  From  the  Repertory  of  Patent  Inventions,  Nov.,  1859. 
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those  adopted  by  porcelain  manufacturers,  and  articles  manufactured 
according  to  my  invention  may  be  enameled,  glazed,  or  polished,  by 
the  means  ordinarily  employed  for  such  purpose  in  respect  of  porce- 
lain ware. 

My  invention  is  applicable  to  the  manufacture  of  knife  handles, 
spindle  steps,  bearings,  toilette  furniture,  decorative  mouldings,  and 
various  other  articles,  surfaces,  and  works,  and  parts  of  articles,  and 
parts  of  machinery  or  apparatus,  in  which  strength,  hardness,  and 
durability,  and  resistance  to  heat,  friction,  corrosion,  or  oxydation, 
&c.,  &c.,  arc  desirable  qualities. 

Claim,  manufacturing  articles,  surfaces,  and  works,  parts  of  articles, 
and  parts  of  machinery  or  apparatus,  from  talc  or  other  silicates  of 
magnesia,  alone  or  combined  with  other  substances,  in  the  manner 
hereinbefore  described. 


235 

feet 

225 

" 

32 

" 

9 

u 

2  inches. 


.      656. 
115  sq.ft. 


25  lbs. 


50  inches. 


10  feet. 


For  the  Journal  of  the  Franklin  Institute. 

Partieulars  of  the  Steamer  Alabama. 
Hull  built  by  Samuel  Sneden.    Machinery  by  Morgan  Iron  Works, 
New  York.     Owners,  I.  L.  Day,  and  others. 

Hull. — 

Length  on  deck, 

"  between  perpendiculars,  . 

Breadth  of  beam,  molded,     .  . 

Depth  of  hold  to  spar  deck, 
Frames — molded,  3^  ins. — sided,  5-16 — apart  at  centres,  17 

ins.  Shape~l']_;   width  of  flanches,  3^  ins.;  thick-J 

ness  of  plates,  5-16  to  ^-inch. 
Cross  floors — T^15  ins.  high  by  5-16  in.  thick.     Diameter 

of  rivets,  |  in. — apart,  2^  ins.  single  riveted. 
Draft  of  water,  forward  and  aft,  loaded,  . 
Tonnage, 

Area  of  immersed  section  at  above  draft, 
Engines. — Vertical  beam. 
Diameter  of  cylinder, 
Length  of  stroke. 
Maximum  pressure  of  steam, 
Cut-olf— one-half. 
Boilers. — One— Return  flue. 
Length  of  boiler. 

Breadth         "      at  furnace,  12  ft.,  at  shell,  diameter, 
Height  "      exclusivQ  of  steam  chimney, 

Number  of  furnaces, 
Breadth  " 

Length  of  grate  bars, 

N,         fa         ^  above,  6  of    18  inches,  and  6  of 
umber  of  flues,  {  ,    .         n    e  ^n,  •     u  i  o    c 

(  below,  2  of  10  inches,  and  8  of 

T         .urn  ^  above,       .  . 

Length  of  flues,  {  ,    ,      ' 

(  below,  .  , 

Diameter  of  smoke  pipe,       .  . 

Height  " 

Padble  Wheels. — 

Diameter,  over  boards,  .  . 

Length  of  blades,       .  .  , 

Depth  "  , 

Number         "  . 

Remarks. — One  independent  steam,  fire,  and  bilge  pump.  Four 
bulkheads.  Saloon  on  main  deck  and  saloon  cabin  above.  Date  of 
trial,  October,  1859.  C.  H.  H. 


30  feet. 

10     " 

9 

inches 

10     " 

9 

" 

3     " 

7 

« 

7     " 

9 
15 

>< 

26     " 

17     '• 

5 

i< 

4     " 

2 

« 

30     " 

29  feet     6  inches. 


24 


26. 
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, 

188 

feet     6 

, 

208 

" 

. 

186 

'«       fi 

, 

31 

"       6 

, 

14 

"        1 

berth 

, 

5 

"      11 

, 

49 

" 

. 

5 

"       4 

10 

" 

930  tons. 

252  sq.  ft. 

1043-06  tons. 

193  tons. 

f   ■  For  the  Journal  of  the  Franklin  Institute. 

Particulars  of  the  U.  S.  Steam  Sloop  Karragansett. 

Hull  built  by  U.  S.  Government  at  Gharlestown  Navy  Yard, 
chinery  by  Boston  Locomotive  "Works. 

Hull. — 

Length  for  tonnage,  .  . 

"       on  deck,  from  knighthead  to  taffrail, 
"  deep  load  water  line. 

Breadth  of  beam  at  midship  section,  extreme, 
Depth  of  hold, 

"  "     to  berth  deck,  ("to  under  side  of  berth 

deck  beams,) 
Length  of  engine  and  boiler  space, 
Shaft,  above  base  line. 
Draft  of  water  at  deep  load  line. 
Tonnage,  carpenter's  measurement. 
Area  of  immersed  section  at  load  draft, 
Displacement  at  load  draft, 
Contents  of  bunkers  in  tons  of  coal. 
Masts  and  rig — 3  masts  and  bark  rigged. 

ExGixEs. — Two — Horizontal — Back  action. 
Diameter  of  cylinder, 
Length  of  stroke. 
Diameter  of  shaft,  propeller, 

"  "         crank  fin  journalsj. 

Maximum  pressure  of  steam  in  pounds, 
Cut-olf — adjustable  slide. 
Maximum  revolutions  per  minute, 
Weight  of  engines,  80  tons 

Length  "         in  ship,  fore  and  aft, 

"  "  athwart  ships, 

Boilers  — Martin's  Vertical  tubular, 
licngth  of  boilers, 
Breadth  " 

Height  "       exclusive  of  steam  drum 

"  "       inclusive  " 

Number  of  furnaces  in  all, 
Breadth  " 

Length  of  grate  bars, 
Number  of  tubes  ("brass),  . 

External  diameter  of  tubes, 
Length  of  tubes,  extreme,  > 

Heating  surface,  . 

Grate  surface,  . 

Diameter  of  smoke  pipe. 
Height  "  above  grates, 

Description  of  coal, 
Draft, 


Ma- 


inches. 


48  inches 

• 

2 

feet 

4 
9| 

loi 

« 

20  lbs. 

80. 

00  lbs. 

13 

<( 

8 

<i 

• 

15 

>< 

4 

ii 

10 

<, 

2 

u 

18 

" 

5 

" 

, 

10 

" 

6 

" 

11 

ii 

6 

" 

11 


3190 


5945-7  sq.  ft 
200  sq.  ft 


Anthracite 
a  screw  fan. 


36 


2 
32 


6 

50 


9  feet 


18 


So  HEW. 

Diameter  of  screw. 
Length  " 

Pitch 

Number  of  blades,  , 

AiB  Pumps. — Number  and  diameter  of  salt, 
"  "  "  fresh, 

Pirsson's  Condenser — Number  of  tubes,  .    3705. 

Outside  diameter,  f.     Inside  diameter,  J.     Length,  4  feet  10  inches  over  all 
sheets  I  thick. 


one  of  each 


■\ 


I8J  inch. 

13^     " 


6  inches. 
37i    " 


Tube 
M. 
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For  the  Journal  of  the  Franklin  Institute. 

Particulars  of  the  Steamer  George  Anna. 

Hull  and  machinery  by  Harlan  &  HollingSAVorth  &  Co.,  Wilmington, 
Del.     Owners,  Georire  R.  H.  Leffler. 


Hull. — 

Length  on  deck,  .  .  . 

Breadtli  of  beam,  (molded)  .  . 

Deplli  of  hold, 

"  "     to  spar  deck, 

Length  of  engine  room, 
Frames — 18  ins.  apart  from  centres.  Shn])e  |;  depth  3  ins. 

width  J  in. 
Plates — strakes  from  keel  to  gunwale  II;  thickness  ^,  7-16, 

and  5  inch. 
Cross  Floors — 13  of  18  inches  in  height,  X  i  ^I'lJ  7-16  with 

angle  iron  on  top. 
Keel — dimensions  U  6  X  i  'i- 

Rivets — diameter  |,  distance  apart  2  ins.  single  riveted. 
Draft  of  water, 

Tonnage,  .  .        .574  65-9.5. 

Area  of  immersed  section  at  load  draft  of  6  ft.,     168  sq.  it. 

EsGiNE. — Vertical  heam. 

Diameter  of  cylinder,  .  . 

Length  of  stroke,       .  . 

Maximum  pressure  of  steam,  ,  30  lbs 

Cut-off — one-half. 

Maximum  revolutions  per  minute  at  above  pressure,       22 

Weight  of  engines,  .  .       210,000  lbs 

Boilers. — One — Tubular. 

Length  of  boilers,  .  .  . 

Breadth  " 

Height  "         exclusive  of  steam  chimney 


208  feet 
30     " 
10     " 
18     " 
60     " 


Weight  "  with  water, 

Number  of  furnaces, 
Breadth  " 

Length  of  grate  bars, 

Numberof  tubes,  )  ,    ,      '  ' 

(  below. 

Internal  diameter  of  tubes,  5  !    ,      ' 
(  below. 

Length  of  tubes, 

Heating  surface, 

Diameter  of  smoke  pipe. 

Height  "  above  grates, 

(/onsumption  of  coal  per  hour. 

Paddle  Wheels. — 

Diameter  over  boards,  . 

Length  of  blades,  , 

Depth 
Number         " 


90,000  Iha 
4 
3  ft.  6  in.  ; 

.       154 
.  .  4  arches 

same  as  furnace 

2114  sq.  ft 

about  f  ton. 


20. 


44  inchcE. 


11   feet 


14  feet. 
14     " 

11"       6  inches. 


nd 


4 
46 


28  feet. 
8     " 


22  inches. 


Remarks. — One  independent  steam,  fire,  and  bilge  pump.     Three 
bulkheads.     Ceiling  l|-in.  pine.     Date  of  trial,  September,  1859. 

C.  H.  H. 
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Fot  the  Journal  of  the  Franklin  Institute. 

Particulars  of  the  Steamer  Penguin. 

Hull  built  by  C.  II.  Mallory,  Mystic,  Conn.  Machinery  by  C.  H. 
Debimater,  New  York.  Owners,  Commercial  Steamboat  Company. 
Intended  service,  New  York  to  Providence,  R.  I. 

Hull. — 

Length  on  dock,  from  fore  part  of  stem  to  after  part  of 

stern  post,  nbove  the  spiir  deck. 
Breadth  of  beam  al  midship  section,  above  the  main 

wales. 
Depth  of  hold. 
Lensfth  of  engine  space, 
Floor  timber,  at  throat — molded,  14  ins. —  sided  9  to  II  ins. 

apart  at  centres,  26  ins. 
Draft  of  water  at  load  line,  .  . 

"  "  below  pressure  and  revolutions, 

Tonn^ige,  .  .  .      460. 

Area  of  immersed  midship  section  at  load  line  of 


165  feet. 

30     " 

8  inches. 

10     " 

10     " 

12     " 

11      « 

12  feet, 
Masts  and  rig — three-masted  schooner. 

Engine. — Vertical  direct  (Ericsson's  patent^, 

Diameter  of  cylinders,  two, 

Ijcngth  of  stroke. 

Maximum  pressure  of  steam  in  pounds, 

Maximum  revolutions  per  minute, 
BoiiEHS. —  One — Return  tubular. 

I/ength  of  boiler, 

Breadth         " 

Height  "       exclusive  of  steam  chimney, 

Number  of  furnaces, 

Breadth  " 

Length  of  grate  bars, 

Number  of  tubes, 

Internal  diameter  of  tubes, 

Length  of  tubes. 

Heating  surface. 

Diameter  of  smoke  pipe,        . 

Height 
Propeller. — 

Diameter  of  screw, 

Pitch 

Length  of  blades, 

Number 

PemarJcs. — Spar  deck  inclosed. 


323  sq.  ft. 


2000  sq.  ft 


, 

48  inches. 

2  feet. 

30. 

70. 

20 

feet. 

14 

'• 

13 

" 

6  inches 

3. 

, 

4 

(( 

7 

<( 

6      " 

93. 

3h    " 

, 

15 

<( 

.ft. 

. 

4 

(< 

2       '< 

20 

K 

U 

feet 

6  inches 

20 

" 

4 

i( 

6       " 

4. 

C. 

11.  H. 

Plectric  Brakes  for  Railroads. 

The  Cosmos  mentions  the  electric  brake  of  M.  Achard  as  havinsx 
been  entirely  successful,  either  for  checking  or  arresting  the  motion 
of  the  trains.  AVith  express  trains,  whose  ■wheels  are  making  from 
400  to  500  turns  in  a  minute,  the  rotation  is  stopped  in  a  second,  and 
the  train  slides  over  a  distance  of  from  60  to  80  metres  (yards).  It 
•will  be  remembered  that  a  correspondent  in  a  late  number  of  the  Jour- 
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nal,  spoke  of  these  brakes  as  liaving  failed  and  ])een  abandoned,  but 
he  appears  to  have  been  mistaken.  The  first  experiments  -we  remem- 
l)er  to  have  heard  of,  on  the  ap|)lication  of  magnetism  to  the  ])urpose 
of  brakes,  -were  at  or  near  I'ittsburg.  Can  any  of  our  readers  refer  us 
to  the  publieation  in  whieh  an  account  of  them  may  be  found  ?   Ed. 


For  the  Jomiial  of  the  Franklin  Institute. 

Particulars  of  the  Steam-tug  Indio. 
Hull  and  machinery  built  by  Ilarhin  &  Hollingsworth  &  Co.,  Wil- 
mington, Del.     Owners,  Fernando  J.  L.  Calvo. 
Hull. — 

liengtli  on  deck,  .  .  .86  feet. 

Breadth  of  beam,  ('molile())  ,  •  18      " 

Depth  of  hold,  to  spar  deck,  .  .  8     " 

Lcnglli  of  engine  room,  .  .  30     " 

Frames — 18  ins.  apart  from  centres.  Shape  |;  depth  3  ins. 
width  of  web  f-in. 

Plates — strakes  from  keel  to  gunwale  7;  thickness  5-16  in. 

(yross  floors — 9  of  22  ins.  heightx5-16  in.  thick. 

Keel — depth  12  ins.  dimensions  ^    U- 

Rivets — diameter  f-in.;  distance  apart  2  in.  Single  riveted. 

Draft  of  water,  .  .  .  6     "       9   inches. 

Tonnage,  .  .  113  93-95. 

Area  of  immersed  section  at  load  draft  of  6  feet 

9  inches,  .  .  78  sq.  ft. 

Engine. — Vertical  direct. 

Diameter  of  cylinder,  .  .  26   inches. 

Jiength  of  stroke.  .  .  .2  feet. 

Maximum  jiressure  of  steam,  .  40  lbs. 

(J  ut-otf — one-half. 

Maximum  revolutions  per  minute,  at  above  pressure,     100. 

Weight  of  engines,  .  .  28,000  lbs. 

Boiler. — One — Return  Hue. 

Length  of  boiler, 

Breadth         " 

Height  "       exclusive  of  steam  chimney, 

Weight         "       with  water, 

Number  of  furnaces,  .  . 

Breadth  <' 

Length  of  grate  bars,  .  . 

TV       I  e  a  S  above,  . 

JNuniher  oi  flues,  <  ,    . 

(  below, 

T   .         IV         .        r  11  ^  above, 

Internal  diameter  of  flues,  ■;  ,    . 

(  below, 

T         .u     f  u  ^  above, 

Length  of  flues,  {  ,    . 
"  (  below. 

Heating  surface, 

Diameter  of  smoke  jiipe, 

Height  "  above  grate. 

Consumption  of  coal  per  hour, 

PUOPKLLRR. 

Diameter  of  screw,    .  . 

Length  " 

Pitch 

Number  of  blades,  .  .  4. 

Jiemarks.— One  bulkhead.    Date  of  trial,  July,  1859.         C.  H.  H. 


. 

13  feet 

6  inches. 

. 

7     " 

. 

7     " 

34,000  lbs. 

2. 

.3     " 

, 

5     " 

6      " 

14. 

6. 

6      « 

8,  12,  & 

16      " 

. 

9   feet 

6       « 

, 

6     " 

552  sq.  ft. 

3     " 

2       " 

, 

30     " 

0       " 

about  1  ton. 

7  feet. 

. 

2     " 

10  inches 

, 

12     " 
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On  the  Application  of  Siqjerheated  Steam  in  Marine  Engines.^ 
By  Mr.  J.  Pexn,  President. 

The  paper  was  of  a  technical  character,  but  of  great  interest  to  prac- 
tical men.     The  writer  stated  that  an  opinion  in  favor  of  superheating 
the  steam  supplied  to  steam  engines  had  long  existed,  and  it  had  been 
maintained  that  important  advantages  might  be  obtained  from  this 
principle,  though  until  recently  but  little  had  been  effected  in  its  prac- 
tical application.     Superheated  steam  seemed  to  have  been  first  defi- 
nitely tried  by  Mr.  Thomas  Howard,  of  Rotherhithe,  about  twenty- 
seven  years  ago.     Considerable  economy  was  effected,  but  the  machine 
was  too  delicate  in  its  construction  to  test  the  experiment  properly 
(though  it  established  the  principle),  and  it  was  given  up.     Soon  after- 
wards Dr.  Haycroft,  of  Greenwich,  took  up  the  subject,  and  was  con- 
vinced of  its  advantages.     The  importance  of  the  principle  was  first 
impressed  upon  the  writer  many  years  ago,  and  he  became  satisfied, 
from  the  results  of  experiment  and  observation,  that  great  advantages 
in  economy  of  fuel  might  be  obtained,  the  main  question  to  be  set- 
tled being  whether  it  involved  any  serious  practical  objection  from  com- 
plication of  apparatus,  risk  of  derangement  and  failure,  or  difficulty 
in  lubrication  of  the  engine.      Recent  trials,  made  on  a  large  scale, 
led  the  writer  to  the  following  conclusions : — That  an  advantage  can 
be  obtained  from  the  use  of  superheated  steam,  amounting  to  an  econ- 
omy of  fuel  of  from  20  to  30  per  cent,  in  marine  engines;  that  a  mod- 
erate extent  of  superheating  enables  all  the  important  advantages  of 
the  plan  to  be  obtained;  and  that  apparently  nothing  objectionable 
is  then  necessarily  involved  from  extra  Avear  and  tear,  risk  of  failure, 
complication  of  apparatus,  or  difficulty  in  lubrication.     The  real  ad- 
vantage in  employing  superheating  steam  appeared  to  be  in  prevent- 
ing the  presence  of  any  water  in  the  cylinder  of  the  engine,  and  ensur- 
ing that  it  should  be  occupied  always  by  nothing  but  pure  steam;  making 
it  a  real  steam  engine,  instead  of  one  working  with  a  mixture  of  water 
and  steam.     In  all  condensing  engines  the  interior  of  the  cylinder, 
being  open  to  the  condenser  during  half  the  time  of  each  revolution  of 
the  crank,  was  exposed  during  that  time  to  the  low  temperature  of  the 
condenser,  or  about  125  degrees,  with  a  vacuum  of  13^  lbs.  per  inch 
below  the  atmosphere,  or  27  inches  of  mercmy.     There  was,  conse- 
quently, a  rapid  absorption  and  radiation  of  heat  from  both  the  sides 
and  the  end  of  the  cylinder,  thus  cooling  down  the  whole  mass  of  metal. 
The  steam  admitted  into  the  cylinder  in  the  next  stroke,  at  a  tempe- 
rature of  260  deg.  if  at  20  lbs.  per  inch  above  the  atmosphere,  coming 
in  contact  Avith  these  cooled  surfaces,  heated  them  up  again,  being  rob- 
bed thereby  of  a  portion  of  its  heat;  and  the  conseciuence  was  the 
deposit  of  a  quantity  of  water  in  the  cylinder,  from  the  condensation 
of  an  amount  of  steam  proportionate  to  the  quantity  of  heat  imparted 
to  the  metal  of  the  cylinder.     A  portion  of  this  water  in  the  cylinder 
might  be  evaporated  again  into  steam  towards  the  end  of  the  stroke, 
by  carrying  the  expansion  of  the  steam  down  to  a  sufficiently  low  pres- 
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sure:  but  even  then  its  effective  value  as  steam  in  propelling  the  pis- 
ton would  have  been  lost  during  all  the  previous  position  of  the  stroke. 
Now,  if  as  much  heat  be  added  to  the  steam,  by  superheating  it  before 
entering  the  cylinder,  as  would  supply  the  amount  of  which  it  was 
robbed  by  the  cylinder,  it  would  remain  perfectly  dry  steam  through- 
out its  stroke,  and  not  a  drop  of  water  would  be  deposited.  This,  the 
writer  believed,  was  the  mode  in  which  the  superheating  of  steam  acted 
in  producing  a  saving  of  steam,  and  consequent  economy  of  fuel,  by 
preventing  the  extensive  loss  or  waste  of  steam  that  ordinarily  took 
place.  The  addition  of  100  degs.  of  heat  to  the  temperature  of  the 
steam  insured  the  accomplishment  of  the  desired  object  with  steam  at 
20  lbs.  per  inch,  as  used  in  marine  engines.  The  writer  then  proceeded 
into  more  technical  details,  reference  being  frequently  made  to  the  dia- 
grams, and  said,  that  having  fitted  the  engines  of  the  Peninsular  and 
Oriental  Company's  steamer  Valletta  with  superheating  apparatus 
(illustrated  by  diagrams),  the  experiments  made  gave  a  saving  of  20 
per  cent,  of  fuel.  These  experiments  were  not  complete,  but  they 
were  entirely  satisfactory  as  far  as  they  went. — A  very  interesting 
though  technical  discussion  ensued,  in  which  Mr.  W.  S.  Ward,  Mr. 
Morrison,  Mr.  Cowper,  Mr.  Maudslay,  the  President,  and  other  gen- 
tlemen took  part;  after  which  a  vote  of  thanks  was  passed  to  the  Presi- 
dent for  his  paper. — Proceedings  of  the  Ins.  of  Mech.  Engineers. 


Artificial  Statuary  Marble.  *     By  M.  Jobard. 

The  following  is  extracted  from  the  foreign  correspondence  of  the 
Star: — "M.  Jobard,  of  Brussels,  who  has  almost  suffered  himself  to 
be  forirotten,  from  the  lenfj-thened  and  unusual  silence  he  has  maintain- 
ed  for  some  time  past,  has  come  out  again  as  enthusiastic  and  vivacious 
as  ever  with  his  invention  of  artificial  statuary  marble — not  the  veiny, 
greasy  stuff  in  use  for  chimneys  and  vases,  but  the  pure  and  spotless 
Carrara,  transparent,  polished,  and  hard  as  the  real  substance  taken 
from  the  quarry.  This  marble,  which  is  to  be  prepared  for  the  sculp- 
tors in  a  liquid  state,  will,  like  many  other  artificial  inventions,  possess 
an  immense  advantage  over  the  natural  production  itself.  It  can  be 
moulded  on  the  plaster  figure,  and  thus,  instead  of  having  to  hack  and 
hew  a  shapeless  block  with  great  pains  and  labor,  the  artist  will  hence- 
forth realize  the  genuine  impression  of  his  cast  at  once,  and,  with  scarce- 
ly any  further  exertion,  bring  out  his  creation  with  all  the  freshness 
and  vigor  of  the  first  idea.  The  invention,  which  has  created  an  im- 
mense sensation  in  the  world  of  art,  is  due  to  a  practical  chemist  of 
Brussels,  of  the  name  of  Changy,  the  same  skilful  practitioner  who  dis- 
covered the  divisibility  of  the  electric  light,  and  the  miraculous  draft 
of  fishes  by  means  of  the  chemical  light  which  is  sunk  at  the  bottom 
of  the  sea.  M.  Jobard,  whose  word  cannot  be  doubted,  pledges  his 
honor  that  the  table  on  which  he  writes  has  been  composed  by  M.  Chan- 
gy's  process,  and  possesses  every  quality  of  the  finest  marble — and 
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that,  after  having  submitted  various  specimens  of  the  substance,  both 
black  and  white,  to  every  chemical  test  in  use,  he  has  come  to  the  con- 
clusion that  the  composition  of  marble  is  no  longer  a  secret  of  Dame 
Nature,  and  that  man  has  at  length  learnt  to  rival  her  in  the  most 
cunning  of  her  works,  while  Art  will  rejoice  at  beholding  her  sons  freed 
from  the  laborious  toil  which  has  hitherto  rendered  the  sculptor's  pro- 
fession difficult  of  pursuit." 

A  New  and  Simple  Method  of  Extracting  the  Roots  of  All  Powers.* 

The  extraction  of  roots  without  the  use  of  logarithms,  has  hitherto 
been  a  task  so  tedious  and  perplexing  that  a  correct  and  easy  solution 
of  all  questions  in  evolution  will  be  welcomed,  not  only  by  mathema- 
ticians, but  also  by  the  schoolmaster,  as  the  time  at  present  wasted 
upon  almost  impracticable  formulae  will  be  usefully  employed  in  the 
attainment  and  understanding  of  an  important  process;  and  the  follow- 
intr  rule  is  proposed  for  adoption  in  preference  to  others,  which,  with 
double  the  labor,  yield  only  approximate  results. 

By  this  method  the  approach  to  truth  is  so  rapid,  that,  with  a  slight 
exercise  of  judgment  in  selecting  the  trial  root,  either  from  memory 
or  inspection,  the  true  root  is  obtained  more  easily  and  more  quickly 
than  by  the  use  of  logarithms,  and  the  operator  is  made  independent 
of  tables,  which  are  not  always  available  for  reference. 

The  practical  utility  of  this  rule  in  questions  of  many  periods,  is 
shown  by  there  being  no  necessity  for  prosecuting  the  division  of  large 
numbers  beyond  two  or  three  quotient  figures  in  each  trial.  (See  ex- 
ample 3.) 

The  process  is  based  upon  the  slow  increase  of  the  root  compared 
with  the  expansion  of  the  number  raised  by  any  power ;  and  the  error 
of  supposition  in  the  trial  root  is  compensated  by  the  mean  taken  (see 
examples  1,  2)  where  the  trial  roots  are  purposely  taken  wide  of  the 
apparent  roots  to  show  how  quickly  they  converge  to  the  true  root. 

Rule  for  the  Extraction  of  the  Roots  of  All  Powers. 
1st.  Divide  the  given  number  by  the  trial  root  passed  to  the  next 
less  power.  To  the  quotient  add  the  trial  root  multiplied  by  the  index 
of  the  next  less  power,  and  divide  the  sum  by  the  index  of  the  given 
power  for  a  new  trial  root,  with  which  repeat  this  simple  operation,  if 
necessary : — 

Example,  merely  to  show  the  process  : — 

Find  the  cube  root  of  8,  using  its  true  root,  2,  for  a  trial  root : — 
2  {i.  e.  raised  by  ^  next  less  power  to  the  cube),  4)8 

2  {see  note.) 
Add  2  (the  trial  root  x  by  next  less  power  2),        4 

-H  by  given  power,  the  cube,  3)6 

2  True  root. 

•  VTom  the  Loud.  Builder,  No.  8W. 
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Note. — The  true  root  and  the  trial  root  need  not  necessarily  agree; 
but  when  they  do,  or  when  the  trial  root  and  the  first  quotient  are 
alike,  the  true  root  is  found  without  proceeding  further ;  also  when 
the  root  repeats  itself  in  the  second  operation  it  is  the  true  root.  (See 
Example  1.)  examples. 

1st.  Find  -^  of  125,  assuming  4  for  a  trial  root. 
42  =  16)125 


7-81  + 8  =  3)15-81 


5-27  New  root. 
Here  we  learn  that  it  is  nearer  the  5  found  than  the  4  assumed ; 
then  try  5.  5^=25)125 


But  with  4-9  or  5-1  :— 
4-92  =  24-01)125 


5  The  true  root  at  once. 
5-P)125 


4-5-2 
—9-8 

3)15. 


4-8  — 
10-2  + 


3)15-0 

(  Root  repeats  with  "I      

5*      \  either.  j  5* 

2d.  Find  ^  of  1728  by  trial  of  10,  11,  and  13. 

10^  =  100)1728  +  20  =  3^37-28  =  12.42 
IP  =  121)1728 

143  +  22  =  3)36-3    =12-1 

13^=169)1728 

10-22  +  26  =  3)36-22  =  12-07 
122=144)1728  =  12  True  root. 
3d.  Required  x/ of  10-973903978085048.  Try  either  2-1,  2-2,  or  2-3, 
because  Ave  know  them  to  be  something  near  the  root  of  10.  Take  2-2. 
2-22    4-84)10-97390(2-267 
4-4 


3)6-667 

2-222 
2-22  Try 

4-9284)10-9739039(2-22666 
4-44 

3)6-66666 

True  root  .  .  . 

.  . .  2-22222 

The  facilities  and  perfect  accuracy  of  the  rule  are  here  apparent. 
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SQUARE  ROOTS. 

The  extraction  of  tlie  square  root  is,  by  this  method,  a  question  of 
simple  division. 

4th.  Find  square  root  of  765625.     Try  860. 
86-0)765625(890 
860 


Let 


2)1750 

875  True  root. 

FORMULA. 

a  =  given  number  ^ 

b  =  trial  root  >  When  x"^  =  a. 

X  =  true  root  J 

Then  x  = — (     Tn-i~  +^  0^  —  ■'■)  JNearly  or  quite. 

Charles  Hoare, 
Author  of  "  Mensui'ation  made  Easy,"  &c. 


Manufacture  of  Horn,  Hoof,  and  Tortoise-slieU  Articles  from  Rasp- 
ings, Saw-dust,  and  Waste.^ 

Horn,  as  a  raw  material,  is  possessed  of  many  qualities  which  would 
render  it  well  fitted  for  working  up  in  the  better  kinds  of  furniture 
and  cabinet  work,  were  it  not  that  it  is  limited  in  size  to  such  compara- 
tively small  plates  as  the  natural  animal  growth,  when  opened  out  flat, 
will  produce.  It  is  hard,  and  very  durable,  whilst  it  works  easily  and 
is  of  great  cohesive  strength ;  being  capable  of  withstanding  a  tensile 
strain  of  from  12,000  to  16,000  pounds,  per  square  inch,  before  giving 
way.  It  is  also  capable  of  receiving  a  very  high  and  fine  polish  with- 
out the  aid  of  paste,  varnish,  or  other  foreign  matter.  Now,  if,  with 
all  these  qualifications,  we  could  obtain  horn  in  plates  or  masses  of  su- 
perior size,  we  should  at  once  bring  the  material  into  wide  use  for  a 
multitude  of  purposes,  to  which,  at  present,  it  cannot  be  applied,  by 
reason  of  its  irregular  shape  and  diminutive  size.  Such  a  result  appears 
to  have  first  been  satisfactorily  obtained  by  Mr.  James  Macpherson, 
the  comb  manufacturer  of  Aberdeen.  This  gentleman  has  very  inge- 
niously discovered,  that  by  the  simplest  possible  process,  he  can  solid- 
ify the  raspings,  saw-dust,  and  other  waste  of  horns,  hoofs,  and  tor- 
toise-shell so  as  to  produce  large  plates,  sheets,  and  blocks  of  fine  solid 
horn.  He  has  also  found  that  by  a  generally  similar  course  of  proce- 
dure, he  can  solidify,  cement,  or  join  portions  of  his  raw  materials,  so 
as  to  secure,  not  only  an  increase  in  dimensions,  but  also  a  variety 
and  increased  beauty  of  efi"ect,  as  regards  color  and  fibre — as  when 
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two  kinds  of  horn,  or  horn  and  shell,  are  joined  together,  or  when  dif- 
ferently colored  portions  are  cemented  into  one  mass. 

In  preparing  a  slab  or  a  moulded  article  from  the  waste  material, 
Mr.  Macpherson  proceeds  by  primarily  placing  a  quantity  of  the  dis- 
integrated material,  well  cleansed  and  freed  from  grease  and  foreign 
matters,  in  a  pressing  cloth.  The  mass  so  bound  up,  is  then  soaked 
in  water,  which  may  either  be  boiling  or  have  been  previously  boiled, 
so  as  to  expel  the  air,  which  would  otherwise  interfere,  to  some  extent, 
with  the  cohesion  of  the  particles :  water,  in  which  is  dissolved  about 
one  ounce  of  lime  and  one  and  a  half  ounces  of  potash  to  each  three 
gallons,  is  the  best  suited  for  this  fluid  treatment.  The  moistening  so 
given  to  the  horn,  begins  the  process  of  decomposition,  thereby  cleans- 
ing the  surfaces  and  rendering  them  properly  fitted  for  uniting.  The 
moistened  and  partially  softened  mass  is  then  enclosed  in  a  preparatory 
mould,  heated  up  to  nearly  the  temperature  ordinarily  used  in  pressing 
and  moulding  articles  of  horn,  or  about  300°  Fahrenheit.  Pressure  is 
then  applied  to  the  mould,  so  as  to  expel  all  the  superfluous  moisture, 
and  bring  the  material  into  a  block  or  slab  of  nearly  the  size  and  shape 
of  the  article  wanted.  After  being  allowed  to  remain  in  the  mould 
for  a  few  minutes,  to  give  the  mass  firmness  and  consistency,  it  is  with- 
drawn, and  subsequently  placed  in  the  finishing  mould,  which  is,  of 
course,  of  the  exact  size  and  shape  of  the  article  to  be  made.  In  this 
stage  of  the  operation,  the  greatest  care  must  be  taken  to  secure  a 
fine  regular  heat,  just  as  if  the  article  were  to  be  pressed  and  moulded 
in  solid  horn,  as  at  present  practised.  The  mould  surface  must  be  free 
from  oleaginous  matter;  but  to  prevent  adhesion,  it  may  be  very  lightly 
touched  with  fine  grease.  In  this  moulding  operation,  the  block  may 
be  inlaid  with  metal  or  pearl  for  ornamental  work.  The  smaller  and 
finer  the  waste  dust  used,  the  finer  will  be  the  work ;  so  that  it  is  ad- 
visable to  preserve  the  finest  and  purest  material  for  the  surfaces,  whilst 
the  coarser  portions  are  kept  in  the  centre.  Much  of  the  excellence 
of  the  work  produced,  will,  of  course,  depend  upon  the  moulds  and  the 
pressure  used  in  working  them — as  a  pressure  of  from  3000  to  4000 
lbs.  per  square  inch  is  necessary  for  securing  the  due  solidification  of 
the  particles. 

From  60  lbs.  of  horn  saw-dust  or  shavings,  a  fine  slab  of  an  area 
of  12  square  feet,  and  three-fourths  of  an  inch  in  thickness,  suitable 
for  the  top  of  a  table,  can  be  produced — of  course,  such  a  slab  may 
be  of  any  form  and  of  a  variable  thickness,  just  as  the  exigencies  of 
the  design  may  demand.  The  moulded  surfaces  are  perfectly  smooth, 
directly  from  the  mould;  but  the  polishing  is  an  after  process,  although 
the  dyeing  or  artificial  coloring,  when  that  is  required,  can  be  perform- 
ed simultaneously  with  the  actual  moulding — the  raw  materials  them- 
selves being  dyed  or  stained  prior  to  the  pressure  being  applied. 

The  same  general  principle  applies  also  to  the  cementing  or  junc- 
tion of  distinct  pieces  of  horn,  hoof,  or  tortoise-shell.  In  this  process, 
the  pieces  are  neatly  fitted  together,  and  then  moistened,  the  parts 
being  covered  over  with  paper  to  confine  the  water  and  steam,  and 
prevent  the  atmosphere  from  acting  upon  the  surfaces  at  the  instant 
of  cementation.     A  pair  of  tongs,  suitable  for  grasping  the  scarfed 
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portions,  are  then  heated  to  the  proper  moulding  temperature,  and  the 
parts  grasped  therewith  are  then  placed  in  a  vice,  with  sufficient  squeez- 
ing force  upon  them  to  cause  the  work  to  extend  under  the  tongs. — 
The  work  is  then  left  until  it  is  cold,  when  a  perfect  joint  is  produced, 
the  whole  mass  being  homogeneous. 

The  simplicity  of  the  entire  process  is  a  great  feature  in  its  favor, 
and,  as  the  moulded  material  presents  all  the  appearance  of  real  solid 
horn,  with  many  artificial  beauties  which  that  material  does  not  pos- 
sess, it  is  reasonable  to  suppose  that  the  invention  will  work  a  consid- 
erable change  in  the  horn  and  collateral  manufactures.  One  pound 
weight  of  natural  horn,  contains  about  22  cubic  ins.  of  material,  and 
the  solidified  horn  is  of  about  the  same  density,  although  from  its  ap- 
pearance, and  we  have  several  samples  of  the  work  before  us,  the  ar- 
tificial substance  seems  even  more  dense.  It  never  becomes  fluid  during 
the  treatment  which  it  receives,  and  in  all  the  0])erations  of  bringing 
up  and  polishing  the  surface,  it  is  subject  to  all  the  conditions  and  laws 
affecting  the  natural  material  from  which  it  is  made,  when  in  its  origi- 
nal form ;  the  onl}'-  difference  is,  that  the  new  material  is  fibreless,  there 
being  no  grain  in  it,  so  that  it  is  equally  strong  in  all  directions. 

Mr.  Macpherson  has  submitted  seven  of  his  early  samples  to  us. — 
One  of  these  consists  of  two  pieces  of  horn  cemented  together,  the  two 
being  chosen  of  very  dissimilar  colors,  and  set  with  their  natural  grains 
crossing  each  other,  so  as  to  exhibit  the  accuracy  and  beauty  of  the 
junction  very  clearly.  Another  is  composed  of  two  pieces  of  hoof  simi- 
larly cemented.  These  pieces  present  an  excellent  effect,  more  like 
tortoise-shell  than  ordinary  horn.  A  third  specimen  shows  what  can 
be  obtained  by  dyeing  the  dust  black  prior  to  the  first  moulding,  and 
then  inlaying  the  surface  with  silver,  in  the  after  moulding  process. 
The  other  samples  show  the  plain  moulded  saw-dust  prior  to  polishing 
— a  slab  of  moulded  shavings  dyed  in  the  first  process — a  slab  of  so- 
lidified horn  dust  as  taken  ofl"  by  the  grind-stones  in  reducing  horn 
combs — and  a  highly  polished  slab  of  solidified  dust.  The  material 
seems  well  suited  for  ornamental  panels,  work-boxes,  dressing-cases, 
door-knobs,  and  other  articles  not  easily  made  out  of  natural  horn. 

As  to  the  labor  cost  of  producing  articles  from  the  artificial  material, 
it  is  to  be  remembered  that  in  treating  ordinary  horn  or  hoof,  it  must 
be  all  dressed  clean  with  a  knife  before  it  can  be  put  into  a  mould,  and 
there  is  always  a  loss  of  material  of  from  25  to  50  per  cent,  of  the  whole. 
This  work  is  done  by  a  skilled  mechanic,  and  occupies  a  large  amount 
of  time.  On  the  other  hand,  the  waste  material  can  be  weighed  out 
to  the  exact  quantity  for  the  article  to  be  made,  and  no  loss  arises ; 
and  when  artificial  coloring  is  necessary,  the  waste  can  be  all  dyed 
through  by  simple  immersion  in  the  boiling  dye  for  a  few  minutes,  whilst 
solid  horn  takes  some  hours  to  dye,  and  is  then  only  stained  on  the  sur- 
face. The  solid  tops  of  horn,  when  good,  sell  for  £30  a  ton ;  the  waste 
can  be  had  for  £Q  or  £S  a  ton,  and  a  greater  relative  quantity  can  be 
turned  to  useful  account  from  the  waste  than  from  solid  horn.  The 
process  thus  affords  a  means  of  economically  working  up  what  is  other- 
wise a  cheap  waste  material,  of  which  many  hundred  tons  are  annually 
produced  in  this  country. 
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New  Plastic  3IetalUe  Alloy. "^ 

This  metallic  alloy,  wliicli  has  heen  discovered  by  M.  Gersheim,  not 
only  adheres  forcibly  to  other  substances  or  compositions,  such  as  glass 
and  porcelain,  but  serves  also  to  unite  them  in  the  same  way  as  mastic. 
After  ten  or  twelve  hours,  this  plastic  alloy  attains  a  hardness  which 
renders  it  capable  of  bearing  a  high  polish,  similar  to  silver  or  brass. 

In  preparing  this  alloy,  oxide  of  copper  is  reduced  by  means  of  hy- 
drogen, or  sulphate  of  copper  is  precipitated  with  zinc  parings.  By 
this  means  a  pure  copper  is  obtained,  twenty,  thirty,  or  thirty-six  parts 
of  which  are  taken  according  to  the  hardness  desired — the  more  copper 
in  the  alloy  the  greater  being  the  hardness  thereof.  This  is  moistened 
in  a  cast  iron  or  porcelain  mortar  with  concentrated  sulphuric  acid,  of 
a  density  of  1*85,  To  this  species  of  metallic  paste  are  added  seventy 
parts  by  weight  of  mercury — the  mass  being  kept  continually  stirred 
or  agitated.  When  the  copper  is  completely  amalgamated,  the  com- 
position is  washed  with  boiling  water  to  remove  the  sulphuric  acid ;  it 
may  then  be  left  to  cool,  and  ten  or  twelve  hours  will  be  sufficient  to 
render  it  hard  enough  to  bear  an  excellent  polish,  and  to  scratch  tin 
and  bone.  It  is  not  acted  upon  either  by  weak  acids,  alcohol,  ether, 
or  boiling  water;  and  its  density  remains  the  same  whether  it  is  plastic 
or  hard.  When  required  as  a  mastic,  it  may  at  any  time  be  reduced  to 
a  soft  and  plastic  condition  by  submitting  it  to  a  heat  of  about  375° 
Centigrade,  and  working  it  in  an  iron  mortar,  heated  to  about  125° 
Centigrade,  until  it  has  attained  the  malleability  and  consistency  of 
wax.  If  in  this  state  it  is  placed  between  two  metallic  surfaces  well 
freed  from  oxidation,  it  will  unite  them  so  perfectly  that  in  ten  or 
twelve  hours  afterwards  they  may  be  submitted  to  any  usage.  This 
composition,  in  a  soft  state,  may  also  be  poured  into  hollows,  into  which 
it  will  adhere  forcibly  after  it  has  hardened,  as  it  is  found  that  it  does 
not  shrink  in  chanoring  its  condition. 

The  peculiar  properties  of  this  alloy  admit  of  its  application  to  a 
great  variety  of  uses,  but  it  is  especially  useful  in  the  uniting  of  me- 
tallic surfaces  where  it  would  be  inconvenient  to  employ  heat  for  sold- 
ering or  brazing  the  parts.  Whilst  on  this  subject,  we  may  mention 
that  Professor  Pettenkofer,  of  Munich,  discovered  a  sure  method  of 
preparing  the  amalgam  of  copper,  which  is  now  employed  by  dentists 
in  stopping  teeth,  as  far  back  as  1845. 


On  the  Specific  Gravities  of  Alloy s.f   By  F.  Grace  Calvert,  Ph.D., 
F.R.S.,  F.C.S.,  and  Richard  Johnson,  F.C.S.,  &c. 

The  study  of  alloys  and  amalgams  having  been  made  especially  with 
impure  or  commercial  metals,  the  results  obtained  have  been  such  that 
it  has  been  impossible  to  solve  the  important  question.  Are  alloys  and 
amalgams  chemical  mixtures  or  compounds  ?  It  is  with  the  hope  of 
throwing  some  light  on  this  subject,  that  we  have  for  the  last  two  years 

*  From  the  Practii^nl  Mechanic's  Journnl,  Nov.  1S')9. 

j-  From  the  Lond.,  Kdin.,  and  Dub.  riiilosopbical  Mag.,  Nov.,  1859. 
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been  engaged  in  examining  comparatively  some  of  the  physical  pro- 
perties, such  as  the  conductibility  of  heat,  tenacity,  hardness,  and 
expansion  of  alloys  and  amalgams  made  with  pure  metals,  and  in  mul- 
tiple and  equivalent  quantities,  as  follows: — 

1  Tin  and  2  Copper. 

I  "  and  3 

1  "  and  4 

1  "  and  5   " 


1  Copper  and  1  Tin. 
1   "   and  2  " 
1   •'   and  3  " 
1   "   and  4  " 


1 


and  5 


By  this  method  we  have  succeeded  in  ascertaining,  first,  the  influence 
which  each  additional  equivalent  quantity  of  a  metal  exerts  on  another; 
secondly,  the  alloys  which  are  compounds  and  those  which  are  simple 
mixtures ;  for  compounds  have  special  and  characteristic  properties, 
whilst  mixtures  participate  in  the  properties  of  the  bodies  composing 
them.  This  method  of  investigating  alloy's  and  amalgams  has  enabled 
us  to  ascertain  which  metals  combine  together  to  form  definite  com- 
pounds, and  those  which,  when  melted  together,  only  form  mixtures. 
Thus,  for  example,  bronze  alloys  are  definite  compounds,  for  each  alloy 
has  a  special  conductibility  of  heat.     Thus  the  alloy. 


Sn  Cu2 
Sn  CuS 
Sn  Cu4 
Sa  Cu5 


Obtained. 
13-65 
15-7.5 

4-96 

6-60 


Calculated.' 
19-87 
21-37 
21-88 
22  50 


Difference. 

6-22 

562 

16-92 

15-90 


These  same  alloys  have  a  specific  gravity  of  their  own.     Thus : — 


Sn  Cu2 
Sn  Cu3 
Sn  Cu-* 
Sn  Cu5 


Obtained. 
8-533 
8-954 
8-948 
8-965 


Calculated.-' 
8-059 
8-2(»S 
8-306 
8-374 


Kfference. 
0-474 
0-756 
0-642 
0-591 


The  same  fact  is  also  observed  in  the  expansion  or  contraction  of 
these  alloys.  "Whilst,  on  the  contrary,  the  alloys  of  tin  and  zinc  be- 
ing mixtures,  conduct  heat,  have  a  specific  gravity,  and  expand  accord- 
ing to  theory,  or  the  proportion  of  tin  and  zinc  which  compose  each 
alloy.     Thus  for  heat : — 

Obtained. 

15-15 

16-00 


Zn  Sn* 
Zn  Sn 
Zu^Sn 


Zn  Sn» 
Zn  Sn 

Zn2  Sn 


16-65 

Specijic  Gravity. 

Obtained. 
7-274 
7-262 
7-168 


Calculated.' 

14-90 

15-80 

1695 


Difference. 

0-25 

0-10 

0-30 


Calculated.* 
7-193 
7-134 
7-060 


Difference. 
0-081 
0-123 
0-128 


We  shall  divide  our  researches  on  the  specific  gravity  of  alloys  and 
amalgams  under  two  heads  :  first,  those  which  have  a  higher  specific 
gravity  than  indicated  by  theory  ;  and  secondly,  those  which  have  a 
less  specific  gravity  or  expand. 

•  The  principle  upon  which  the  theoretical  conductibility.  specific  gravity,  and  expan<iion  are  catculnted, 
s  similar  to  that  followed  with  respect  to  hardness,  for  which  see  page  4  of' our  paper  -  On  UardncM." 
(See  Jour.  Franklin  Ins.  present  Series,  Vol.  ssxvii.  p.  199.) 
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I.  Alloys  ■wliicli  have  a  higher  specific  gravity  than  indicated  by 
theory.     Results : — 

Copper  and  Tin  (Bronze). 


j       FormuljB  of  alloys  and  per  centajres. 

Obtained. 

Calculated. 

Difference. 

^    o    /;    /  Cu      9-73  ) 
C"Sn«isn    90-27  (        "         ' 

7-517 

7-431 

0-086 

p,,^   .    (Cu   11-86) 
^"^"     isn   8814  5    •         • 

7-558 

7-462 

0-096 

^    «  3   (Cu   15-21  ) 
^"'^"Msn    84-79  5        "         ' 

7-606 

7-514 

0.092 

p.,  Q„2    (Cu  2121  ) 
C"®"'   Isn    78-79  5    '          ' 

7-738 

7-580 

0-158 

„    ^j       (  Cu  34-98  ) 

C"S"     Jsn    65-02!         •          • 

7-992 

7-805 

0-187 

^^p,„    (Sn    51-83  > 
®"^"     ?Cu48-17  5    • 

8-533 

8-059 

0-474 

^•^^"^   ?Cu  6179  5    •         • 

8-954 

8-208 

0-746 

c    0   i    ^  Sn   31-73  ) 

S^Cu^   J(;„68-27  5        •         • 

8-948 

8-306 

0-642 

c,     „    ,    5  Sn    27-10  } 
S"^"'    ^Cu  72-90  S    •         • 

8-965 

8-374 

0-591 

c,     ,,    ,n  5  Sn    15-68  I 
^"^"'"Jcu  84-32  i        •          • 

8-832 

8-545 

0-287 

c    ^    ,s  5  Sn    11-03  I 
S"Cu'^;Cu88  97  5    •         • 

8-825 

8-615 

0-210 

«>„  P„2o  \  Sn     8-51  I 
^'^^""^Cu  91-49  S        •         • 

8-793 

8-634 

0-159 

e,     0    as  ^  Sn      6-83  I 
S"C""^Cu  93-17$    •         • 

8-820 

8-677 

0-143 

Copper  and  Zinc  {Brass). 


Formulse  of  alloys  and  per  centages. 


ZnCuS 
Zn  Cu4 
ZnCuS 
Zn  Cu2 
Zn  Cu 
CuZn2 
Cu  Zn3 
Cu  Zn-t 
Cu  Zns 


Cu 
Zn 
Cu 
Zn 
Cu 
Zn 
Cu 
Zn 
Cu 
Zn 
Cu 
Zn 
Cu 
Zn 
Cu 
Zn 
Cu 
Zn 


82-95 

17-05 

79-56 

20-44 

74 

25 

66-06 

33-94 

49 

50 

32-74 

67  26 

24 

75 

19-57  ? 

80-43  ) 

16 

83 


1-48  > 

5-52  > 

3-06  I 

t  ^.,    o3-94  S 

5  Cu  49-32) 

I  Zn    50-68  ) 

(  Cu  32-74  I 

i  Zn   67  26  $ 

1-64  ? 

)-36  > 

)-57  ? 

)-43) 

3-30  ] 

}-70  ) 


Obtained. 


8-673 
8-650 
8-576 
8-488 
7-808 
7-859 
7'736 
7-445 
7-442 


Calculated. 


8-453 
8-387 
8-290 
8-129 
8-319 
7-489 
7-334 
7-237 
7-174 


Difference. 


0-220 
0-263 
0-286 
0-359 
0-511 
0  370 
0  401 
0-208 
0-268 


Cupper  and  Bismuth. 

Cu  Bi 

.     1         9-634         1 

9-566 

0-068 

Copper  and  Antimony. 

Cu  Sb 

1         7-990         1 

7-386 

1         0-604 
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Tin  and  Zinc. 


Formula  of  alloys  and  per  centages. 

Obtained. 

Calculated. 

Difference. 

^^^"^  \i:v.f.\  ■  - 

7-274 

7-193 

0-081 

^"«»  {liiiiil  -  • 

7-262 

7-134 

0-128 

„     „   2    5  Sn  47-49  ? 

S"^'^'   izn52-5lS         •         • 

7-188 

7-060 

0-128 

o„  7„3   5  Sn  37-57  } 

S"  2"'    \  Zn  62-43  \     '         ' 

7-180 

7-021 

0-159 

<S„  7   4    JS"  31-14  ) 

^"  2"     I  Zn  68-86  I         '         ' 

7-155 

6-993 

0-162 

c     „   ,    (  Sn  26-57  ) 

®"  ^°     \  Zn  73-43  f     *         * 

7-140 

6-974 

0-166 

-■>-"•' llVi^lll    -    - 

7135 

6-927 

0-208 

II.  Alloys  and  amalgams  having  a  less  specific  gravity,  or  ■which 
expand. 

Mercury  and  Tin. 


Formahe  of  alloys  and  per  centages. 

Obtained. 

Calculated. 

Difference. 

„     «.      (Hg  62-97) 

10-255 

11-259 

1-004 

He  Sn2  i  ^S  15-88  > 
"g  '='°    i  Sn  54-12  5 

9.314 

10  180 

0-866 

„     «   aSHg  36-18) 
HgS"'Jsn  63  82  5    '         ' 

8-805 

9-568 

0-763 

HgSn^P^  29-84  > 
"g°"    ^Sn  70-16  S 

8-510 

9-168 

0-658 

Hff  Sn5  \  "g  25-38  ) 
"g  ^°    I  Sn  74-62  5    ' 

8-312 

8-885 

0-573 

H<^  Sn6  S  Hg  22-08  i 
"°  ^"    i  Sn  77-92  5 

8.151 

8-678 

0-527 

Mercury  and  Bismuth. 


Formnlfe  of  alloys  and  per  centages. 

Obtained. 

Calculated. 

Difference. 

„    T,-    (  Hg  48-44  ) 
Hg^^   jBi    51-56i        •         • 
„^.R„cHg  31-82) 
Hg^^^Bi    68-18  i    •         • 

11-208 

11-638 

0-430 

10-693 

11-007 

0-314 

XT    -D-i  ^  Hg  23-86  ) 
HgBi^jBi    76-14i        •         • 

10-474 

10-70  4 

0-230 

"g"'   ^Bi    80-97^    • 

10-350 

10-522 

0-172 

TT„T.;5  5  Hg  15-82) 

^g^'    jBi    84-18?        •         • 

10-240 

10.410 

0-170 

Merc 

ury  and  Zinc. 

HgZn 

1       11-304 

(       11-944 

0-640 
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Antimony  and  Bismuth. 


FormulsB  of  alloys  and  per  centages. 

Obtained. 

Calculated. 

Difference. 

^.  c,  s   <  Bi    24-81  ) 

^'  ^^'   \  Sb    75-19  ;         •          • 

7-271 

7-470 

0-201 

p.  <5, 4   <  Bi    29-20  ) 

^'  ^^'   \  Sb    70-80  \    •         • 

7-370 

7-606 

0-235 

p.  «5,3   f  Bi    35-48) 

^'^^    jsb    64-52 1        •         • 

7-561 

7-801 

0-240 

p.  S5.2   rBi    45-21  \ 

^'^^  {sb  54-79}  •      • 

7-829 

8-102 

0-273 

p.  5,.      (  Bi    62-26  \ 

^'^^  jsb  37-74}     •      • 

8-364 

8-630 

0-268 

Sh  T>-2  /  Sb   23-26  ) 

^^^^    JBi    76-74}    •         • 

8-859 

9-077 

0-218 

«JKP;3  /Sb    16-81) 

^^^^    iBi   83-19}        •         • 

9-095 

9-277 

0-182 

QKPU  5Sb    13-17? 

^'^  ^'    X  Bi    86-83  5    •         • 

9-276 

9-391 

0-115 

0.  p-s  5  Sb    10  82  I 

^^  ^'    \  Bi    89-18  \        '         • 

9-369 

9-464 

0-095 

Bism 

uth  and  Zinc. 

Bi  Zn           .... 

1         9-046 

9-132 

0-086 

Tin  and  Lead. 


Formula;  of  alloys  and  per  centages. 

Obtained. 

C'alculatid. 

Difference. 

p.   «5^5  C  Pb    26-03  ) 

P''^°   Jsn   73-97}        •         • 

8-093 

8-367 

0-254 

p.   ^„4  C  Pb   30-57  ) 
^'^^^    Jsn    69-43  ; 

8-196 

8  548 

0-352 

p.   «j„3  5  Pb   36-99  I 

^''^"    Jsn    63-01  §        •         • 

8-418 

8-823 

0-405 

p,   «5„2iPb   46-82  i 
P^^'^    {sn    53-18} 

8-774 

9-232 

0-458 

p,    <,^    (  Pb    63-78)        • 
^^  ^"  \  Sn    36-22  } 

9-458 

9-938 

0-480 

«!«  puzfSn   22-11  ) 

^"  ^^   {  Pb   77-89  }        •          • 

10-105 

10-525 

0-420 

-^--^{llWll}             • 

10-421 

10-783 

0-362 

-^^-^{IV^-'A}   •    . 

10-587 

10-927 

0-340 

-^HlV^ll)'    • 

10-751 

11-017 

0-266 
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[Lead  and  Antimony. 


Formulse  of  alloys  and  per  centages. 

Obtained. 

Calculated. 

Differencb. 

p.j/Sb    11-08) 
^^  ^^   {Pb    88-92}         • 

10-556 

10919 

0-363 

^^^'{f.ll^}-     - 

10-387 

10805 

0418 

s^r^ilSJ^S}-      - 

10136 

10-629 

0-493 

„.    p.jfSb    23-68^ 
Sb  Pb2|p^   .^g.32  J- 

9-723 

10-321 

0-593 

sbPb{?,^^in-  • 

8-953 

9-624 

0-671 

p-^^iL^s:?}  •  • 

8-330 

8-959 

0-629 

P**^^    (Sb    65-14;    • 

7-830 

8-355 

0-525 

_    ^j.^iPb    28  64) 

Pb  Sb'tsb    71-36  f        •         • 

7525 

8-059 

0-534 

Pb     !Sb=>-^gi^       ^g.gg     ^       . 

7-432 

7-854 

0-422 

These  researches  reveal  two  important  facts  :  first,  that  there  is  one 
metal  the  alloys  of  which  always  contract,  viz  :  those  of  copper,  whilst 
all  the  amalgams  expand  or  have  a  less  specific  gravity;  secondly,  that 
the  maximum  expansion  or  contraction  of  alloys  and  amalgams  gen- 
erally occurs  in  those  which  are  composed  of  one  equivalent  of  each 
metal,  the  exception  being  those  of  tin  and  zinc.  But  this  arises  no 
doubt  from  the  fact  that  all  the  alloys,  with  the  exception  of  the  lat- 
ter, are  compounds  and  not  mixtures. 

We  must,  in  conclusion,  draw  attention  to  the  extraordinary  con- 
traction or  expansion  that  some  of  these  alloys  experience.  Thus,  for 
example,  the  alloy  of  3  of  copper  and  1  of  tin : — 

Calculated.  Difference. 


Found. 
8-954 


8-208 


0-746 


whilst  the  amalgams  of  tin  expand  to  nearly  the  same  extent,  as  shown 
by  these  results : — 

Found.  Calculated.  Difference. 

1  Of  Mercury,  Kq.255  ll.gsg  j.QOi 

1  of  Tin,  I 


On  the  Coating  of  Engraved  Copper  Plates  hy  the  Galv anaplastic 
Process.*     By  Dr.  H,  Meidinger. 

The  extremely  remarkable  application  of  the  electrotype,  which  can- 
not fail  to  come  into  general  use  in  the  preparation  of  copper  plates, 
and  to  diminish  their  cost  considerably,  has  recently  been  repeated  by 
a  Frenchman  of  the  name  of  Jacquin.  Several  years  ago  Prof.  Bott- 
ger  showed  that  iron  could  be  easily  separated  by  the  galvanic  current 
from  a  solution  of  1  part  of  ammonia  and  2  parts  of  sulphate  of  iron. 
It  then  presents  the  appearance  of  a  silver-white  speculum,  and  ad- 

•  From  the  Lond.  Chemical  Gaxette,  Na  406, 


Coating  of  Copper  Plates  by  the  Cralvanoplastic  Process.         Gl 

hcres  quite  firmly  in  thin  layers  upon  well-cleaned  metallic  surfaces  of 
copper,  brass,  &c. ;  but  a  thicker  deposit  separates  again  readily  on 
bontling.  This  perfectly  pure  iron  precipitated  by  galvanism  possesses 
quite  different  phj^sical  properties  from  that  obtained  by  the  process 
of  smelting,  -which  ahvays  contains  intermixtures,  although  often  in 
small  quantities,  of  foreign  bodies,  especially  carbon ;  that  obtained 
by  galvanism  is  as  hard  as  steel  and  as  brittle  as  glass.  Upon  this 
property  depends  Jacquin's  discovery,  which  is,  at  the  same  time,  the 
first  technical  application  of  iron  deposited  by  galvanism. 

Engravings  on  copper  are  well  known  to  lose  greatly  in  sharpness 
and  expression  after  the  first  few  hundred  impressions  have  been  Avorked 
off  (these  are  consequently  more  highly  prized  and  command  a  far  bet- 
ter price  in  the  market).  This  falling  off  of  the  plates  is  due  to  the 
constant  friction  and  the  great  pressure  to  which  they  are  exposed,  by 
which  the  surface  of  the  plate  is  gradually  rubbed  away,  and  the  en- 
graving becomes  lighter  until  it  may  even  disappear  entirely. 

The  electrotype  has  indeed  already  enabled  us  to  make  any  number 
of  identical  copies  of  an  engraved  copper  plate ;  the  process  is,  how- 
ever, uncertain  in  unpractised  hands  and  rather  expensive;  and,  more- 
over, an  electrotype  copy  of  a  copper  plate  will  only  furnish  a  far 
smaller  quantity  of  fine  impressions  than  the  original  plate  of  ham- 
mered copper,  as  its  surface  is  much  more  easily  worn  away.  For  this 
reason  there  is  no  doubt  that  Jacquin's  method  of  treating  the  surface 
of  the  original  plate  itself  in  so  simple,  certain,  and  cheap  a  way,  to 
enable  it  to  furnish  an  almost  unlimited  number  of  equally  good  im- 
pressions, must  be  exceedingly  welcome  to  all  copper-plate  engravers. 
This  process  consists,  in  brief,  in  coating  the  plate  when  completed 
with  a  very  thin  layer  of  galvanoplastic  iron.  In  consequence  of  its 
extraordinary  hardness,  the  latter  undoubtedly  resists  wear  much  bet- 
ter than  the  soft  copper  ;  and  even  should  it  suffer  in  the  course  of 
working,  or  become  detached  in  spots,  there  is  nothing  to  prevent  the 
rest  of  the  iron  from  being  removed  entirely  by  means  of  dilute  sul- 
phuric acid  without  the  least  injury  to  the  copper  plate,  which  may 
then  be  furnished  with  a  new  coating  in  the  galvanic  bath. 

In  order  that  the  operation  may  be  successful,  some  precautions 
must  be  observed.  As  in  all  cases  where  a  galvanic  deposit  is  to  ad- 
lierc  firmly  to  a  metallic  ground  (as  in  gilding  and  plating,  coppering' 
zinc  and  iron,  &c.),  a  perfectly  clean  surface  must  be  offered  to  the 
deposit  of  iron ;  the  engraved  copper  plate  must  not  be  in  the  least 
greasy  or  oxidized.  The  grease  which  may  be  produced  upon  it  by 
mere  contact  with  the  fingers,  is  best  removed  by  means  of  a  little  so- 
lution of  caustic  alkali;  a  solution  of  carbonate  of  soda  may  also  fulfil 
the  object.  To  remove  oxide,  the  plate  is  immersed  in  dilute  sulphuric 
acid,  so  that  at  last  it  appears  perfectly  bright.  It  is  then  washed 
with  water,  and  put  immediately  into  the  iron-bath.  Here  it  is  at- 
tached to  the  negative  pole  by  means  of  a  copper  wire,  and  opposite 
t-o  it,  at  a  uniform  distance  of  half  an  inch  to  one  inch,  is  placed  a 
plate  of  iron  of  the  same  size  united  with  the  positive  pole.  By  means 
Vol.  XXXIX.— Third  Series. — JVo.  1.— Jakuaey,  1860.  6 
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of  a  po-^erful  battery  (which,  however,  must  never  give  rise  to  the 
formation  of  bubbles  of  hj^Jrogen  on  the  copper  plate),  a  perfectly 
uniform  coating  of  bright  iron  is  obtained  in  a  short  time,  from  5  min- 
utes to  a  quarter  of  an  hour.  The  prepared  plate  is  then  very  quickly 
washed  with  pure  water,  and  afterwards  with  a  solution  of  carbonate 
of  soda,  dried  with  a  fine  cloth,  and  finall}'"  rubbed  Avith  a  little  oil  or 
some  other  fatty  matter  in  order  to  prevent  any  injurious  effects  of  air 
and  moisture;  in  fact,  the  plate  is  now  treated  just  like  an  engraved 
steel  plate,  which  it  exactly  resembles.  The  excess  of  ink  is  said  to 
rub  off  the  surface  of  the  iron  much  more  readily  than  off  copper,  so 
that  the  work  of  the  printer  is  shortened  by  about  half  the  time,  in 
other  words,  twice  as  many  impressions  may  be  obtained  in  the  same 
time.  If  this  prove  true,  it  forms  a  further  and  very  valuable  advan- 
tage of  the  new  process. 

As  regards  the  composition  of  the  saline  bath,  the  author  still  con- 
siders the  method  described  by  Bottger  as  the  best.  The  preparation 
of  the  bath  by  Jacquin's  method,  by  means  of  the  electrical  current 
itself,  by  dissolving  an  iron  plate  connected  with  the  positive  pole  in 
the  solution  of  muriate  of  ammonia,  is  tedious,  expensive,  and  inadmis- 
sible even  upon  theoretical  grounds.  The  bath  is,  therefore,  made  with 
2  parts  of  commercial  sulphate  of  iron  and  1  part  of  muriate  of  am- 
monia, which  are  mixed  together  and  treated  with  water  until  the 
whole  is  dissolved;  2  pounds  of  sulphate  of  iron  and  1  pound  of  mu- 
riate of  ammonia  require  about  4  litres  of  water,  when  the  solution 
amounts  to  not  quite  5  litres.  If  the  solution  is  to  be  employed  di- 
rectly, it  must  be  previously  boiled  with  fragments  of  iron  plate  (or 
nails),  in  order  to  convert  any  peroxide  of  iron  that  may  be  contained 
in  the  sulphate  into  protoxide,  as  the  former  would  injure  the  deposit 
of  iron.  The  same  end  is  attained  by  leaving  the  solution  for  several 
days  in  contact  with  metallic  iron  in  closed  vessels.  It  is  also  neces- 
sary after  use  to  preserve  the  solution  in  such  a  way  that  it  may  not 
readily  combine  with  oxygen.  The  sign  of  its  goodness  is  its  pale 
green  color;  it  must  on  no  account  possess  any  yellowish  tinge.  The 
formation  of  yellowish-brown  or  even  black  flakes  in  the  solution  dur- 
ing the  operation  cannot  be  entirely  prevented;  they  are  separated  by 
filtration  when  convenient,  but  have  no  unfavorable  influence  upon  the 
formation  of  the  deposit  of  iron,  if  the  copper  plate  be  moved  slowly 
to  and  fro  in  the  bath. 

The  best  form  of  cell  for  the  decomposition  is  a  wooden  trough,  of 
the  length  and  depth  of  the  copper  plate,  and  about  2  inches  clear  in 
width;  it  should  be  coated  internally  with  wax  or  pitch.  If  the  iron 
plate  which  serves  as  the  positive  pole,  and  which  dissolves  during  the 
operation  in  the  same  proportion  that  the  iron  is  deposited  upon  the 
copper  plate,  and  thus  keeps  the  bath  in  a  proper  state,  be  fixed  to 
one  wall  of  the  trough,  it  leaves  sufficient  space  to  allow  the  copper 
plate  to  be  slightly  vibrated.  Such  an  arrangement  is  to  be  preferred 
in  this  case  to  the  employment  of  a  flat  trough,  which  is  advantage- 
ously used  in  the  preparation  of  thick  copper  plates. 

Daniell's  battery  produces  a  sufficiently  strong  current  for  the  de- 
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composition  of  the  solution  of  iron,  if  the  negative  excitant  (the  cop- 
per cylinder  surrounding  the  zinc)  possesses  about  the  same  amount 
of  surface  as  the  engraved  copper  plate.  If  the  latter  be  very  large, 
two  or  three  Daniell's  clcuients  may  be  employed. — Dingier  s  Poly- 
techn.  Journal,  clii.  p.  35i). 


On  the  Resistance  of  Glass  Gloln's  and  Cylinders  to  collapse  from  ex- 
ternal jJressure,  and  on  the  Tensile  and  Compressive  Strength  of 
various  kinds  of  Glass.  Bv  William  Fairbairn,  Esq.,  C.  E., 
F.  R.  S.,  and  T.  Tate,  Esq.,^  F.  R.  A.  S.— Received  May  3,  1859. 

[  From  the  Proceedings  of  the  Royal  Society,  No.  35.  ] 

The  researches  contained  in  this  paper  are  in  continuation  of  those 
upon  the  Resistance  of  Wrought  Iron  Tubes  to  collapse,  which  have 
been  published  in  the  "  Philosophical  Transactions  "  for  1858.*  The 
results  arrived  at  in  those  experiments  were  so  important  as  to  suggest 
further  inquiry  under  the  same  conditions  of  rupture  with  other  mate- 
rials;  and  glass  was  selected,  not  only  as  diftering  widely  in  its  physi- 
cal properties  from  wrought  iron,  and  hence  well  fitted  to  extend  our 
knowledge  of  the  laAvs  of  collapse,  but  because  our  acquaintance  with 
its  strength  in  the  various  forms  in  which  it  is  employed  in  the  arts 
and  in  scientific  research  is  very  limited.  To  arrive  at  satisfactory 
conclusions,  the  experiments  on  this  material  were  extended  so  as  to 
embrace  the  direct  tenacity,  the  resistance  to  compression,  and  the 
resistance  to  bursting,  as  Avell  as  the  resistance  to  collapse. 

The  glass  experimented  upon  was  of  three  kinds  : — 

Specific  gravity. 
Best  flint  glass,  .  .  3-0782 

Common  green  glass,  •  2-5284 

Extra  white  crown  glass,       .  .  2*4504 

Tenacity  of  Glass. — For  reasons  detailed  by  the  authors,  the  ex- 
periments upon  the  direct  tenacity  of  glass  made  by  tearing  specimens 
asunder  are  less  satisfactory  than  those  in  the  rest  of  the  paper  ;  and 
it  is  argued  that  more  reliance  is  to  be  placed  upon  the  tenacity  de- 
duced from  the  experiments  on  the  resistance  of  globes  to  bursting  in 
which  water-pressure  was  employed,  than  upon  the  tenacity  obtained 
directly  by  tearing  specimens  asunder.  The  results  obtained  by  the 
latter  method  give  the  following  mean  results : — 

Tenacity  per  square  inch  in  pounds. 
Flint  glas.s,  .  .  2413 

Green  glass,  .  .  2896 

Crown  glass,  .  .  2346 

Resistance  of  Glass  to  Crushing. — The  experiments  in  this  section 
were  made  upon  small  cylinders  and  cubes  of  glass  crushed  between 
jiarallel  steel  surfaces  by  means  of  a  lever.  The  cylinders  were  cut  of 
the  re({uired  length  from  rods  drawn  to  the  required  diameter,  when 
molten,  and  then  annealed,  in  this  way  retaining  the  exterior  and  first 
cooled  skin  of  glass.    The  cubes  were  cut  from  much  larger  portions, 

♦  Sec  Journ.  Frank.  Inst.,  present  series,  vol.  xsxvi,  pp.  145  and  227. 
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and  were  in  consequence  probably  in  a  less  perfect  condition  as  regards 
annealing.  Hence,  as  might  have  been  anticipated,  the  results  upon 
the  two  classes  of  specimens,  although  consistent  in  each  case,  differ 
widely  from  one  another. 

The  mean  compressive  resistance  of  the  cylinders,  varying  in  height 
from  1  to  2  inches,  and  about  0-75  inch  in  diameter,  is  given  in  the 
following  Table : — 


Description  of  glass. 


Height 
of 

cylinder 
in  inches. 


Mean  crushing  weight  !  Mean  crushing  weight 
per  square  inch.  per  square  inch. 


in  pounds. ;     in  tons.       in  pounds,  j     in  tons. 


Flint  glass, 


1-0 
1-5 
20 


29,168 
20,775 
32,803 


13-021 

9-274 

14-644 


27,582 


12-313 


Green  glass, 


1-0 

15 
2-0 


Crown  glass, 


{ 


l-O 
1-5 


22,583 
35,029 
38,105 


23,181 
38,825 


10081 
15-628 
16-974 


31,876 


14-227 


10-348 
17-332 


^31; 


003 


13840 


The  specimens  were  crushed  almost  to  powder  by  the  violence  of 
the  concusssion ;  it  appeared,  however,  that  the  fracture  occurred  in 
vertical  planes,  splitting  up  the  specimen  in  all  directions.  Cracks 
were  noticed  to  form  some  time  before  the  specimen  finally  gave  way; 
then  these  rapidly  increased  in  number,  splitting  the  glass  into  innu- 
merable prisms,  which  finally  bent  or  broke,  and  the  specimen  was 
destroyed. 

The  following  Table  gives  the  results  of  the  experiments  upon  the 
cut  cubes  of  glass  : — 


Mean  resistance  to  crushing 

j 
in  pounds.           in  tons. 

Flint  glass,     .     . 
Green  glass,     . 
Crown  glass, 

13,130               6-861 
20,206               9010 
21,867                9762 

Hence,  comparing  the  results  on  cylinders  with  those  on  cubes,  we 
find  a  mean  superiority  in  the  former  case  in  the  ratio  of  1'61  :  1,  due 
to  the  more  perfect  annealing  of  the  glass. 

On  the  Resistance  of  Glass  Globes  to  Internal  Pressure. — In  these 
experiments  the  tenacity  of  glass  is  obtained  by  a  method  free  from 
the  objections  to  that  before  detailed.  Glass  globes,  easily  obtained 
of  the  requisite  sizes,  in  a  nearly  spherical  form,  were  subjected  to  an 
internal  pressure  obtained  by  means  of  a  hydraulic  pump,  uniformly 
and  steadily  increased  till  the  globe  gave  way.  The  lines  of  fracture 
radiated  in  evei'y  direction  from  the  Aveakest  part,  passing  round  the 
globe  as  meridians  of  longitude  and  splitting  it  up  into  thin  bands, 
varying  from  j'gth  to  |th  of  an  inch  in  breadth. 
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The  following  Table  gives  the  results  of  the  experiments  on  the 
resistance  of  glass  globes  to  internal  pressure  : — 


Description  of  class.     Diameters. 

Thickness. 

Bursting  pressure 
per  square  inch. 

Flint  glass,     . 

r 

Inches. 
4-0X3-98 
4-0x3-98 

40 
4-5x4-55 
5  1x3-12 

G-0 

Inches. 
0  024 
O025 
0*038 
0056 
0-058 
0059 

Pounds. 

84 

93 

1.50 

280 
184 
152 

r 

Green  glass,     .     ■{ 
1 
I 

4-95x500 
4-95x300 
400x4-05 
4-00x4-03 

0  022 
0-020 
0-018 
0-016 

90 
85 
84 
82 

r 

Crown  glass,    .     -: 

4-2    X4-35 
4-05X4-2 
5-9    X5-8 
C-0   X6-3 

0  025 
0-021 
0016 
0  020 

120 

126 

69 

86 

The  formula  which  expresses  the  relation  of  the  bursting  pressure 
to  the  thickness  and  diameter  of  the  globe,  is — 

a  T 

■where  a  =  the  longitudinal  sectional  area  of  the  material  in  square 
inches,  that  is  in  the  line  of  rupture  or  line  of  minimum  strength ; 
A  =  the  longitudinal  sectional  area  of  the  globe  in  square  inches;  and 
T  =  the  tenacity  of  the  glass  in  pounds  per  square  inch.  Hence,  from 
the  above  experiments  we  deduce — 

Pounds. 
T  =  4200  for  flint  glass, 
^  4800  for  green  glass, 
=  6000  for  crown  glass, 


5000  ^  mean  tenacity  of  glass. 

Here  the  mean  tenacity  is  nearly  twice  that  obtained  in  the  experi- 
ments upon  thick  bars ;  a  result,  which  perhaps  corresponds  with  the 
difference  between  the  crushing  strength  of  cylinders  and  cubes,  and 
is  largely  attributable  to  the  condition  of  annealing. 

On  the  Resistance  of  Glass  Globes  and  CylbuUrs  to  an  External 
Pressure. — The  manner  of  conducting  these  experiments  did  not  differ 
in  any  essential  detail  from  that  pursued  in  the  experiments  upon 
■wrought  iron.  The  globes  and  cylinders,  after  having  been  hermeti- 
cally sealed  in  the  blow-pipe  flame,  were  fixed  in  a  Avrought  iron  boiler 
communicating  with  a  hydraulic  pump.  In  this  position  an  increasing 
pressure  Avas  applied  until  the  globes  broke,  the  amount  of  pressure  at 
the  time  being  noted  by  means  of  a  Schiiffer  pressure  gauge.  During 
the  collapse  the  tubes  were  reduced  to  the  smallest  fragments,  so  that 
no  indication  of  the  direction  of  the  primary  lines  of  fracture  could  be 
discovered.  6» 
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The  following  Table  contains  a  summary  of  the  results  on  glass 
globes  subjected  to  an  external  pressure : — 


Description  of  glass. 

Diameters.        Thickness. 

(Jollapsing  pressure 
per  square  inch. 

Flint  Glass,      .     < 

I 

Inches. 
5  05X4-76 
5  09X4  7 
4-95X4-72 

5  6 
8-22x7-45- 
8-2    X7-2 
8  2    X7-4 
4-0   X3-98 

40 

6-0 

Inches. 
0-014 
0-018 
0-022 
0-020 
0-010 
0012 
0-015 
0-024 
0  025 
0-059 

Pounds. 

292 

410 

470 

475 

35 

42 

60 

(900*) 

(900*) 

(1000') 

Green  glass,     .     . 

5-0    X5-02 

00125 

212 

*  These  globes  remained  unbroken. 

The  following  Table  contains  a  similar  summary  of  the  results  upon 
cylindrical  vessels : — 


1 

Collapsing  pressure 

Description 

of  glass.     Diameters. 

Length. 

Thickness. 

per  square  inch. 

Inches. 

Inches. 

Inches. 

Pounds. 

r 

309 

14-0 

0-0-24 

84 

3-08 

14-0 

0032 

103 

3-24 

140 

0042 

175 

4-05 

7-0 

0034 

202 

Flint  glass, 

.  ■{ 

4-05 

7-0 

0-046 

380 

4-06 

13-8 

0-043 

180 

4-0-2 

13-8 

0-064 

297 

3-98 

14-0 

0-076 

382 

^ 

4-05 

7-0 

0  079 

(5001) 

f  Remained  unbroken. 

The  paper  includes  an  investigation  of  the  laws  of  collapse  as  ex- 
hibited in  these  results,  and  the  following  general  formulae  are  obtained : 

For  glass  globes,          .         .        p  =  28,300,000  x^, 
For  glass  cylinders,         .         .     P—       740,000 X , 

D  Ij 

where  P=the  collapsing  pressure  in  pounds  per  square  inch  ;  ^=  thick- 
ness in  inches ;  d  and  L= diameter  and  length  respectively  in  inches. 

These  are  the  general  formulae  for  glass  vessels  subjected  to  an  ex- 
ternal pressure,  and  the  latter  is  precisely  similar  to  that  found  for 
sheet  iron  cylinders. 

Transverse  Strength  of  Cflass. — The  authors  derive  the  general  for- 
mula 

w=3140x^, 

where  w  =^  breaking  weight  in  pounds,  K=area  of  transverse  section, 
D  :=  depth  of  section,  Z=  length  between  supports; — to  express  the 
transverse  strength  of  a  rectangular  bar  of  glass  supported  at  the  ends 
and  loaded  at  the  middle. 
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Tinned  Lead  Tubes. '^ 

The  autliorities  of  Paris  have  prohibited  the  employment  of  lead 
for  tubes  intended  to  convey  beer  or  Avater  for  drinkin<^  purposes.  M. 
Sebille,  of  Nantes,  has  invented  an  ingenious  process  for  tinning  lead 
tubes  inside  or  out,  or  both,  which,  from  the  specimens  exhibited,  ap- 
pears eminently  successful,  and  which  has  the  merit  of  cheapening  the 
article,  by  reason  of  the  superior  resisting  power  of  the  tin  permitting 
the  diminution  of  the  leaden  tube  by  about  one-tenth  of  the  ordinary 
thickness  of  metal.  Tinned  lead  tubes  have  been  found  to  possess  suf- 
ficient  rigidity  to  allow  of  their  being  worke<l  and  bent  without  bulcf- 
ing  inwards  and  flattening.  Taking  500  metres  of  ordinary  lead  tubincr, 
mixed  gauges,  the  weight  will  be  2460  kilos. ;  and  at  70  francs  the  10 
kilos.,  the  cost  will  be  1722  francs.  Five  hundred  metres  of  the  new 
tinned  lead  tubing,  by  reason  of  the  reduction  in  the  thickness  of  me- 
tal, will  weigh  2214  kilos.,  which,  at  76  francs  the  hundred  kilos.,  will 
make  the  cost  1682  francs,  or  39  francs  less  for  a  less  destructible  and 
stronger  article.  The  machinery  and  process  of  manufacture  are  as 
follows : — The  molten  lead  is  run  by  a  side  opening  into  a  cast  iron 
vertical  cylinder  situated  above  the  piston  of  an  hydraulic  press.  The 
cylinder  is  closed  at  top  by  a  cover  having  an  opening  of  the  diameter 
required,  and  in  the  centre  of  which  is  placed  a  mandril  or  core.  The 
lead  is  allowed  to  solidify,  that  is  to  say,  to  fall  to  a  temperature  of 
from  482°  to  518°  Fah.,  at  which  it  is  kept  by  heat  applied  to  the  out- 
side of  the  cylinder.  When  this  temperature  is  reached,  the  hydraulic 
press  is  set  working,  and  the  lead  expelled  through  the  annular  open- 
ing in  the  cover ;  the  mandril  in  the  centre  of  the  opening  is  provided 
on  its  circumference  Avith  four  knives,  which  scrape  the  interior  sur- 
faces of  the  lead.  On  leaving  the  annular  opening,  the  lead  comes  into 
contact  with  molten  tin,  which  penetrates  into  its  pores,  and  is  firmly 
attached  to  its  whole  surface.  As  tin  melts  at  446°  Fah.,  the  lead  pos- 
sesses sufficient  heat  to  keep  the  tin  always  fluid.  A  ring  on  the  ex- 
terior or  sphere  in  the  interior  of  the  tube,  fixed  where  it  leaves  the 
machine,  regulates  the  thickness  of  the  tin  coating  and  smoothes  its 
surface.  The  reason,  it  may  be  remarked,  of  the  tin  attaching  itself 
to  the  lead  without  the  previous  use  of  a  mordant  is,  that  the  knives 
clean  the  surface  which  comes  in  contact  with  the  tin  before  it  can  be 
acted  upon  by  the  atmosphere.  The  gas  and  water  companies  in  the 
French  towns  use  M.  Sebille's  tinned  lead  tubes  to  the  exclusion  of  all 
others,  on  account  of  their  economical  and  sanitary  advantages. 


Condensed  Abstract  of  a  first  set  of  Experiments^  by  3Iessrs.  Robert 
Napier  and  Sons,  on  the  strength  of  Wrought  Iron  and  Steel.-\  By 
W.  J.  Macquorn  Rankine,  C.E.,  LL.D.,  F.R.S. 

The  experiments  to  which  this  abstract  relates  form  the  first  set  of 
a  long  series  now  in  progress  by  Messrs.  Robert  Napier  and  Sons;  the 
details  being  conducted  by  their  assistant,  Mr.  Kirkcaldy.     The  whole 

*  From  the  London  Cir.  Eng.  and  Arch.  Jour.,  Oct.,  1859.  -f-  Ibid. 
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results  arc  now  in  the  course  of  being  printed  in  extenso  for  publica- 
tion in  the  Transactions  of  the  Institution  of  Engineers  in  Scotland ; 
but  some  time  must  elapse  before  they  can  appear,  owing  to  the  great 
volume  of  the  tables  and  the  number  of  particulars  which  they  give. 
The  present  abstract  is  all  that  it  has  been  found  practicable  to  pre- 
pare in  time  for  the  meeting  of  the  British  Association ;  and  notwith- 
standing its  brevity  and  extreme  condensation,  it  is  believed  that  the 
results  which  it  shows  will  be  found  of  interest  and  importance.  It 
gives  the  tenacity,  and  the  ultimate  extension  when  on  the  point  of  being 
torn  asunder,  of  the  strongest  and  the  weakest  kinds  of  iron  and  steel 
from  each  of  the  districts  mentioned.  Each  result  is  the  mean  of  four  ex- 
periments at  least,  and  sometimes  of  many  more.  The  detailed  tables, 
now  being  printed,  will  show  many  more  particulars ;  and  especially 
the  contraction  of  the  bars  in  transverse  area  along  their  length  gen- 
erally, owing  to  the  "drawing  out,"  and  the  still  greater  contraction 
at  the  point  of  fracture.  The  experiments  now  complete  were  all  made 
with  loads  applied  gradually.  Experiments  on  the  effect  of  suddenly 
applied  loads  are  in  progress. 

Table  A.     Iron  Bars. 


Tenacity  in  lbs. 

Ultimate  exten- 

per sq.  in. 

sion  in  decimals 
of  length. 

Yorkshire,  strongest 

628S6 

0-256 

"           weakest 

60075 

0-205 

«            (forged) 

66392 

0-202 

Staffordshire  strongest 

62231 

0-222 

"               weakest 

.56715 

0-225 

West  of  Scotland,  strongest 

6<J795 

0-173 

"                    weakest 

56655 

0-191 

Sweden,  strongest 

48232 

0-264 

"         weakest 

47855 

0-278 

Russia,  strongest         .                  . 

56S05 

0  153 

"       weakest                   . 

49564 

0133 

Table  B. 

Iron  Plates. 

Yorkshire,  strongest  lengthwise 

56005 

0-141 

"               weakest              *' 

. 

52000 

0-132 

"          strongest  crosswise 

50515 

0093 

"          weakest           " 

. 

46221 

0-076 

Note. — The  strongest  lengthwise  is  the  weakest  crosswise,  and  vii 

e  versa. 

Table  C. 

Steel  Bars. 

Steel  for  tools,  rivets,  &c.,  strongest 

, 

132909 

0  0.54 

"                     "                      weakest 

. 

101151 

0-108 

"    for  other  purposes,  strongest 

, 

92015 

0-153 

"                     "                  weakest 

. 

71486 

Table  D. 

Steel  Flutes 

Strongest  lengthwise 

, 

94289 

0-0571 

Weakest            "           . 

, 

75594 

0-1982 

Strongest  crosswise 

. 

96308 

00964 

Weakest          " 

• 

69082         , 

01964 

Note. — The  strongest  and  weakest  lengthwise  are  also  respectively 
the  strongest  and  weakest  crosswise. 


White  Brass.*     By  M.  Sorel. 

A  metallic  alloy  consistirif^  of  10  parts  of  copper,  10  parts  cast  iron. 
and  80  parts  of  zinc,  may  be  turned,  filed,  and  bored,  does  not  adhere 
to  the  moulds  in  casting,  and  retains  its  lustre  for  a  very  long  time  in 
moist  air. — Polytechnic  Centralblatt,  1859,  p.  971. 

*  From  the  Loud.  Chemical  Gazette,  No.  411. 
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Proceedings  of  the  Stated  Monthly  Meeting,  Becemler  15,  1859. 

John  Agnew,  Vice-President,  in  the  chair. 

Isaac  B.  Garrigues,  Recording  Secretary. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Letters  were  read  from  the  Royal  Geographical  Society,  London, 
and  E.  S.  Philbrick,  Esq.,  Civ.  Eng.,  Boston,  Mass. 

Donations  to  the  Library  were  received  from  the  Royal  Geographical 
Society,  and  the  Royal  Astronomical  Society,  London  ;  L.  A.  Huguet- 
Latour,  Esq.,  Montreal,  Canada;  the  Smithsonian  Institute,  Wash- 
ington, D.  C. ;  the  Boston  and  Worcester  Railroad  Co.,  Boston,  Mass.; 
the  Virginia  and  Tennessee  Railroad  Co.,  Lynchburg,  Virginia  ;  J. 
Smith  Homans,  Esq.,  and  B.  F.  Isherwood,  Esq.,  Eng.  U.  S.  N.,  City 
of  New  York  ;  the  Fulton  Institute,  Lancaster,  Penna. ;  A.B.  Cooley, 
Esq.,  the  Hibernia  Fire  Engine  Co.,  No.  1.,  and  Prof.  J.  F.  Frazer, 
Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the 
month  of  December,  was  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

Thirty-seven  resignations  of  membership  in  the  Institute  were  read 
and  accepted. 

Candidates  for  membership  in  the  Institute  (9)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (17)  were  duly  elected. 

Nominations  were  made  for  Officers,  Managers,  and  Auditors  of  the 
Institute  for  the  ensuing  year. 

Resolved: — That  the  polls  for  receiving  the  votes  of  the  members 
at  the  Annual  election  for  Officers,  Managers,  and  Auditors  for  the 
ensuing  year,  to  be  held  on  the  third  Thursday  of  January  next,  be 
opened  at  3^  o'clock  P.  M.,  and  closed  at  8  o'clock  P.  M. ;  and  that 
seven  members  be  appointed  by  the  President  to  receive  the  votes  and 
report  the  results  thereof. 

R.  Martin  sent,  through  the  Committee  on  Meetings,  a  sample  of 
his  patent  metallic  steam  packing.  It  consists  of  a  ribbon  of  woven 
hemp,  rolled  up  into  the  form  of  a  ring,  whose  inner  diameter  is  some- 
what greater  than  the  rod  intended  to  be  packed,  and  whose  outer 
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diameter  is  sufficient  to  fill  the  stuffing-box.  About  one-third  of  the 
ribbon  is  wound  up,  when  a  strip  of  prepared  gum,  sufficient  to  form 
a  complete  circle,  is  wound  in  with  the  coil;  then,  a  strip  of  wire  gauze 
is  placed  in  the  hole,  and  sewed,  at  its  lower  edge,  with  brass  wire  to 
the  hemp ;  when  the  top  edge  is  snipped  at  intervals,  turned  over  the 
flat  part,  and  the  then  outer  corner  of  the  coil,  when  the  Avinding  is 
resumed,  and  the  gum  enveloped  by  the  hemp  ;  which,  when  all  wound 
has  its  end  sewed  to  the  body.  Several  of  these  rings  are  put  into 
each  stuffing-box,  and  they  may,  if  required,  be  cut  through  in  order 
to  get  them  around  the  rod,  though  it  is  preferable  to  keep  them  en- 
tire. The  gland  need  not  be  screwed  down  with  a  wrench,  there  being 
sufficient  power  in  the  fingers.  It  is  claimed  that  the  following  advan- 
tages belong  to  this  packing  : — 1st,  A  clear  gain  of  power  from  re- 
duced friction.  2d,  It  will  not  groove  the  sliding  surface,  but  keep  it 
perfectly  smooth  and  bright.  3d,  Durability,  and  consequent  econo- 
my. That  put  in  use  has  shown  it  to  be  entitled  to  the  first  and  second 
claim  ;  but,  the  length  of  time  it  has  been  in  operation  will  not  war- 
rant an  opinion  upon  the  merit  of  the  third  claim. 

Mr.  A.  F.  Porter,  the  manufacturer.  No.  420  Walnut  Sreet,  Phila- 
delphia, has  put  it  in  use  upon  several  engines  in  this  City,  and  with 
uniform  good  results. 

A  spirit  level  for  horizontal,  inclined,  and  vertical  operations,  was 
exhibited  by  the  Committee  on  Meetings.  It  consists  of  the  usual  tubes 
set  into  a  brass  piece  of  semicircular  shape,  which  is  contained  in  the 
block  or  main  piece,  also  of  brass.  The  block  on  the  bottom  p^rt  is 
shaped  like  a  swallow's  tail,  with  a  flattening  of  the  point,  to  give  more 
bearing  surface.  The  semicircular  piece  moves  around  a  centre,  and 
has  its  periphery  graduated  so  that  any  number  of  degrees  may  be  set. 
The  use  of  the  swallow-tail  shape  is,  to  obtain  vertical  points  on  a  shaft 
by  placing  it  astride,  and  striking  a  vertically  sliding  centre  punch 
when  the  bubble  indicates  horizontality.  This  gives  the  starting  points 
for  key  seats  of  cranks,  when  intended  to  be  either  in  the  same  plane, 
or  any  required  angle  with  each  other.  The  instrument  is  nicely  fltted, 
and  will,  no  doubt,  prove  useful. 

Mr.  Robert  Street  exhibited  his  patent  Fluid  Gas  Lamp.  The  body 
of  this  lamp  is  of  the  usual  construction,  but  having  a  pipe  leading 
from  the  bottom  of  the  globe  containing  the  fluid  to  the  burner  ;  within 
this  pipe  the  wick  is  placed,  which  reaches  to  the  bottom  of  the  burner; 
the  fluid  is  admitted  to  the  wick  by  a  stop-cock  which  regulates  the 
flow.  Attached  to  the  burner  is  a  mass  of  metal,  which  being  heated 
converts  the  fluid  into  a  gas  and  thus  passes  through  the  burner  and 
furnishes  the  light. 

Mr.  Thomas  E.  McNeill  exhibited  and  explained  a  model  of  his 
improved  Sleeping  Car  for  Railroad. 

Mr.  S.  W.  Hoffman  showed  to  the  meeting  a  model  of  his  improve- 
ment in  oiling  the  axles  of  railway  cars  and  other  carriages,  and  ex- 
plained its  mode  of  operation. 

Detailed  descriptions  of  Mr.  McNeill's  and  Mr.  Hoffman's  patent, 
■will  be  published  in  a  future  number  of  the  Journal. 
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CIVIL  ENGINEERING. 


Steam  Engineering  in  1859.*  Application  of  Steam  as  a  Motive  Power. 

(Continued  from  page  12.) 

In  the  remarks  on  Steam  Generation,  when  referring  to  the  evapo- 
rative duty  of  1  lb.  of  coal,  the  temperature  of  the  feed  water  ha.-3 
been  unintentionally  omitted;  and  to  prevent  misconception,  and  give 
the  said  remarks  the  value  due  to  them,  it  is  only  necessary  to  explain, 
that  in  all  cases  100°  is  assumed  as  the  feed  temperature,  for  the  rea- 
sons that  this  accords  with  the  general  working  of  condensing  engines, 
and  has  been  adopted  by  the  Admiralty  as  the  temperature  of  the  feed 
in  their  experiments. 

Before  leaving  this  subject,  it  will  be  well  to  remember  that  the  ut- 
most saving  which  can  be  realized  by  supplying  the  boilers  with  water 
having  a  temperature  of  212°  instead  of  the  usual  temperature  of  100°, 
does  not  exceed  10|-  per  cent.;  many  disappointments  would  be  spared 
if  this  fact  was  more  generally  known  and  respected. 

It  may  also  be  explained,  that  fully  admitting  an  increase  of  the 
total  heat  in  steam  as  it  increases  in  pressure,  yet,  for  the  sake  of  sim- 
plicity, all  the  evaporative  statements  and  comparisons  have  been  made 
at  an  assumed  atmospheric  pressure.  In  general  practice,  excluding 
locomotives,  the  working  pressures  on  land  and  sea  may  be  included 
within  15  lbs.  and  45  lbs.  per  square  inch  (above  the  atmosphere),  and 
the  additional  total  heat  in  steam  of  45  lbs.  per  square  inch  as  com- 
pared with  that  of  10  lbs.  is,  according  to  the  best  authorities,  about 
7-4°;  this  is  equivalent  to  a  loss  of  evaporative  duty  in  generating  the 
higher  pressure  of  scarcely  |  per  cent.,  and  this  loss  will  be  increased 
slightly  by  the  increased  radiation. 

*  From  the  Lond.  Artizan,  Aug.  1859. 
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In  tlic  case  of  tlie  locomotive,  with  say  a  pressure  of  150  lbs.  per  sq. 
inch,  the  total  heat  is  about  33°  in  excess  of  that  of  15  lbs.  making  a 
difference  in  evaporative  duty  of  scarcely  3  per  cent,  in  favor  of  the 
latter.  It  is  quite  evident,  therefore,  in  comparing  evaporative  duties 
under  moderate  and  usual  pressures,  it  is  for  general  purposes  unne- 
cessary to  notice  the  difference  arising  from  the  varying  total  heat  in 
steam  of  different  pressures. 

After  considering  the  present  state  of  steam  generation  as  regards 
evaporative  duty  and  economy,  it  is  necessary  before  passing  from  the 
boiler  to  the  engine,  to  ascertain  in  what  condition  steam  is  supplied 
and  conveyed  from  the  generator  to  the  cylinder. 

In  land  boilers,  Avhere  space  can  easily  be  obtained,  steam  capacity 
sufficient  to  prevent  priming  is  readily  insured ;  but  at  sea  it  is  often 
most  difficult  in  a  multitubular  boiler  to  supply  steam  Avithout  an  undue 
amount  of  water  in  combination  with  it. 

Among  the  main  causes  of  priming,  are  contracted  water  surface, 
irregular  local  evaporation,  insufficient  steam  space,  and  position  of 
steam  exit.  The  first  prevails  chiefly  in  cylindrical  tubular  boilers ; 
the  second  more  or  less  in  all  multitubular  boilers;  whilst  the  third 
and  fourth  may  be  found  in  all  kinds  of  boilers. 

Unless  positive  inconvenience  arises,  the  presence  of  an  undue 
amount  of  water  with  the  steam  is  not  readily  ascertained.  Violent 
action  in  the  gauge-glass,  water  in  the  cylinders,  and  sometimes  loss 
of  vacuum,  are  almost  the  only  signs  of  priming;  but  there  can  be  no 
doubt,  all  these  symptoms  may  be  wanting,  and  yet  the  steam  supplied 
be  accompanied  with  an  excess  of  moisture. 

Without  superheating  the  steam  (which  will  be  referred  to  in  due 
course),  it  is  essential  in  avoiding  Sixxy  unnecessary  loss  of  heat  to  sup- 
ply it  with  the  moisture  due  only  to  its  pressure  and  sensible  tempe- 
rature. 

Unfortunately,  there  is  no  reliable  information  on  which  to  deter- 
mine the  amount  of  heating  surface  required  in  the  steam  space;  but  it 
must  be  evident  it  should  be  more  or  less,  according  to  capacity,  area 
of  water  surface,  and  all  those  other  conditions  determining  the  priming 
or  non-priming  qualities  of  a  boiler. 

The  supply  of  pure  steam  is  a  great  desideratum,  though  seldom 
obtained;  little  or  no  anxiety  is  expressed  on  the  subject,  except  in 
extreme  cases,  when  the  palpable  inconveniences  before  referred  to 
compel  the  engineer  to  supply  a  remedy. 

And  now  a  word  respecting  the  transit  of  the  steam  from  the  boiler 
to  the  engine. 

On  land,  as  a  general  rule,  there  is  a  considerable  length  of  steam 
piping  between  the  boiler  and  the  engine;  frequently  this  piping  is 
unclothed,  and  even  when  clothed  the  condensation  therein  is  consider- 
able. 

In  a  Cornish  mine,  steam  power  was  required  under  such  circum- 
stances, that  an  unusually  long  steam  pipe  was  necessary:  this  pipe  Avas 
unclothed.  The  day  arrived  for  setting  the  engine  to  work,  but  it  was 
found  impossible  to  supply  sufficient  steam  to  drive  the  engine  alone. 
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The  boiler  was  of  the  usual  description  and  size  for  the  power ;  and  the 
failure  could  not  at  first  be  accounted  for,  but  on  disconnecting  the 
steam  pipe  from  the  engine,  it  was  found  that  the  condensation  of  the 
steam  in  transit  was  sufficient  to  abstract  |  of  the  heat  in  the  steam ; 
as  a  remedy,  the  steam  pipe  was  enclosed  in  a  flue,  kept  at  a  tempera- 
ture equal  to  the  sensible  temperature  of  the  steam  ;  the  result  was  in 
every  way  satisfactory,  there  being  a  pressure  of  40  lbs.  in  the  boiler 
and  37  lbs.  in  the  cylinder. 

This  is  an  extreme  case;  but  the  bulk  of  factory  engines  lose  a  large 
per  centao-e  of  their  power  by  similar  condensation,  which  mere  felt  and 
canvass  or  wood  will  reduce,  but  not  prevent.  In  marine  engines,  with 
thin  copper  piping  (generally  placed  under  the  hatchway,  supplying 
the  cold  air  to  the  boiler  furnaces),  the  temperature  of  the  felt  and 
canvass  covering  indicates  plainly  the  combat  going  on  between  250^ 
inside,  and  70°  outside.  The  result  is  an  addition  to  that  condensation, 
the  presence  of  which  every  engineer  must  deplore ;  and  the  cylinders 
are  supplied  with  steam  of  a  different  and  less  valuable  character  than 
that  generated. 

One  reason  why  this,  to  a  great  extent  useless,  condensation  exists 
is  io-norance  of  its  exact  amount,  and  often  also  of  its  effect  in  the  cylin- 
dei°  to  which  we  shall  refer  anon.  What  would  be  said  of  the  engineer 
who  supplied  his  furnace  with  a  constant  stream  of  cold  water,  or  who 
arranged  a  shower-bath  on  the  top  of  the  boiler?  and  yet  to  produce 
the  effect  of  such  arrangement  is  the  daily  orthodox  practice  of  the 
steam  enirineer.  lie  readily  recognises  the  difficulty  of  absorbing  the 
latent  he'at,  and  producing  a  cubic  inch  of  water  from  steam  in  the 
condenser;  Avhilst,  at  the  same  time  he  is  often  practically  indifferent 
to  the  formation  of  water  in  the  steam-pipe. 

Time  and  experience  will  undoubtedly  show  the  importance  of  con- 
servino'  to  the  utmost  the  heat  of  the  steam  in  transit  from  the  boiler 
to  the  engine;  and  where  circumstances  require  an  exposure  of  the 
steam-pipe,  it  will  be  found  that,  to  avoid  a  loss  more  than  due  to  con- 
densation per  se,  it  is  necessary,  by  some  means,  to  preserve  the  work- 
in  o-  steam  at  its  full  temperature  and  pressure,  and  arrange  that  what- 
ever loss  of  heat  and  condensation  are  unavoidable  should  take  place 
apart  from  the  working  steam,  in  maintaining  its  temperature  and  pres- 
sure. 

Are  engineers  and  users  of  steam-power  alive  to  the  importance  of 
supplying  steam  engines  with  uncondensed  clastic  steam?  We  think 
not,  or  so  many  unclothed  steam-pipes  and  cylinders  would  not  be 
found  in  use,  the  former  frequently  inclined  towards  the  cylinders, 
so  that  all  the  water  resulting  from  condensation  is  obliged  to  pass 
throuirh  the  engine  to  the  condenser. 

Til 

Since  steam  was  first  employed  as  a  motive  power,  there  has  been 
a  constant  yearning  among  engineers  for  a  simple  engine,  liaving  few 
moving  parts,  and  those  comparatively  frictionless;  hence  the  various 
schemes  for  rotary,  oscillating,  and  other  simple  engines;  and  we  have 
the  result  of  these  efforts  in  the  almost  perfect  specimens  of  mechanism 
now  produced  by  our  first  engineers  of  the  present  day. 
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If  a  knowledge  of,  and  attention  to,  the  science  of  steam-power  had 
kept  pace  with  the  progress  and  improvement  in  the  mechanism  for 
producing  and  applying  the  same,  steam  engineering  in  1859  would 
not  be  in  such  a  defective  state,  nor  would  there  be  such  a  serious  dif- 
ference between  the  actual  and  possible  results. 

All  steam  engines  may  be  divided  into  two  classes — beam  or  lever, 
and  direct-acting ;  and  in  every  kind  of  steam  engine  there  are  two 
distinctive  arrangements  affecting  the  duty  realized :  the  first  is  the 
conveyance,  use,  and  disposal  of  the  steam,  and,  secondly,  the  mechan- 
ism by  which  the  steam  pressure  is  transmitted  to  the  resistance  to 
be  overcome. 

The  pressure  and  power  of  the  steam  being  entirely  dependent  upon 
its  temperature,  it  follows  that  the  first  point  to  be  insured  is  the  pre- 
servation of  this  temperature. 

Boiler  supplies  Cylinder  with  a  certain  amount  of  steam,  containing 
so  many  units  of  heat  available  for  power;  what  does  Cylinder  get  out 
of  this  steam?  Why,  in  the  first  place  the  reception  is  most  chilling, 
steam  parting  with  much  of  its  heat  in  warming  Cylinder.  Generous 
Boiler  makes  good  the  deficiency,  until  the  door  is  closed,  say  at  \ 
of  the  stroke,  when,  |-  only  of  Cylinder  being  warmed,  the  remain- 
ing f  robs  the  expanding  steam,  now  cut  off  from  Boiler,  of  a  fur- 
ther amount  of  heat.  Cylinder  having  now  got  all  it  can  out  of  steam 
No.  1,  opens  the  back  door,  and  begs  it  to  make  itself  scarce,  and 
walk  into  the  condenser,  so  as  not  to  impede  the  entrance  from  boiler 
of  steam  No.  2,  on  the  other  side  of  the  piston.  Directly  the  water 
accompanying  the  exit  steam  breathes  a  vacuous  atmosphere  it  begins 
to  evaporate,  robbing  Cylinder  of  nearly  the  whole  of  its  ill-gotten 
heat  derived  from  steam  No.  1;  and,  not  satisfied  with  this,  insists  on 
injection  converting  it,  for  the  second  time,  into  water.  These  un- 
friendly acts  prevent  steam  No.  2  from  deriving  the  advantage  it  had 
a  right  to  expect  from  heat  supplied  to  Cylinder  by  steam  No.  1. — 
Nolens  volens,  steam  No.  2  has  to  re-warm  Cylinder,  receive  the  extra 
supply  during  admission  from  boiler  until  the  door  closes,  and  then 
continues  the  heat-losing  process  until,  like  No.  1,  it  arrives  at  the 
end  of  the  stroke  in  a  most  reduced  condition,  and,  as  the  back  door 
opens,  rushes,  with  its  companion  water,  into  the  condenser,  to  give 
further  trouble  to  injection  and  pumps.  After  working  thus  for  some 
time,  Cylinder  stops,  and  Boiler  begs  leave  to  have  the  accounts  looked 
into.  Such  a  reasonable  request  cannot  be  refused;  but  after  consider- 
able discussion,  no  balance  can  be  made.  Boiler  says  to  Cylinder,  "I 
supplied  you  with  1000  cubic  feet  of  steam,  which,  if  rightly  employed, 
should  give  a  duty  according  to  the  heat  therein,  whereas  the  duty  re- 
alized is  not  equivalent  to  an  expenditure  of  TOO  cubic  feet ;  what  have 
Tou  done  with  the  missing  300  ft.?"  Cylinder  then  confesses,  with  tears 
(condensed  steam),  that  somehow  or  other  it  had  borrowed  a  little  heat 
from  steam  No.  1  to  warm  itself,  and,  at  the  end  of  the  first  stroke, 
felt  quite  comfortable,  and  was  in  a  position  to  return  to  steam  No.  2 
the  borrowed  heat;  but  directly  the  back  door  was  opened,  the  water 
left  with  the  steam,  as  the  result  of  the  heat  abstracted  by  the  Cylin- 
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der  evaporated,  and  took  in  to  the  condenser  nearly  all  the  heat  that 
the  Cylinder  had  borrowed  from  the  steam. 

After  this  confession,  Boiler  proposed  one  remedy,  and  Cylinder 
another;  the  former  said  to  Cylinder,  "I  have  more  heat  in  my  flues 
than  I  require  (awkward  confession),  and  will  give  such  an  extra  sup- 
ply to  the  steam  I  furnish  you  with,  that  after  you  have  appropriated 
as  much  as  you  require  to  keep  yourself  hot,  there  will  be  suificient 
left  to  prevent  any  condensation." 

This  remedy  was  tried,  and  the  result  was  that  on  all  occasions  no 
difficulty  was  experienced  in  making  a  balance.  It  is  but  fair,  however, 
to  state  that  Cylinder  (this  time  without  tears  and  with  a  dry  skin)  was 
overheard  to  remark,  that,  "since  Boiler's  remedy  had  been  in  force, 
it  Avas  too  much  of  a  good  thing,"  and  "he  had  now  more  heat  than 
he  wanted,"  and  "that  he  couldn't  stand  it  long  without  losing  flesh." 

Cylinder's  remedy  was  to  keep  itself  supplied  with,  and  constantly 
wear  a  hot  jacket,  sufficient  to  keep  him  at  a  constant  temperature, 
and  prevent  stomachic  condensation,  and  after  trying  this  plan  Cylin- 
der seemed  quite  comfortable,  and  soon  saved  the  cost  of  the  hot  jacket. 

The  above,  omitting  the  remedies,  fairly  represents  the  state  of  affairs 
in  all  condensing  engines,  and  is  another  straw,  and  rather  a  large  one, 
on  the  camel's  back. 

Water  boils  in  a  pure  vacimm  at  a  temperature  little  in  excess  of 
that  of  the  atmosphere  of  an  engine  room — so  that  whatever  conden- 
sation takes  place  on  the  admission  of  the  steam  to  the  cylinder,  the 
water  resulting  therefrom,  is  invariably  of  such  a  temperature,  as  to 
be  converted  into  vapor  when  brought  into  communication  with  the 
condenser  ;  thus  this  steam  is  twice  generated  and  twice  condensed. 

Nor  is  this  diseased  condition  confined  to  condensing  engines,  but 
exists  to  a  considerable  extent  even  in  the  locomotive,  except  when  the 
cylinders  are  maintained  at  a  temperature  equal  to  that  of  the  work- 
ing steam  by  being  placed  in  the  smoke-box  or  flue. 

In  a  Paper  read  before  the  Members  of  the  Institution  of  Mechani- 
cal Engineers,  by  Mr.  D.  K.  Clark,  in  1852,  it  was  shown  that  in  engines 
with  outside  cylinders,  the  condensation  therein  amounted  to  20  per 
cent,  of  the  total  steam  used,  when  it  was  cut  off  at  one-third,  or  ex- 
panded twice.  The  greater  the  expansion  the  greater  the  per  centage 
of  condensation. 

In  all  cases  with  clothed  or  unclothed  cylinders,  when  circumstances 
have  admitted  of  a  comparison  between  the  amount  of  water  evapo- 
rated and  of  steam  used,  a  considerable  loss  by  condensation  in  the 
steam  pipes  and  cylinder  has  been  detected,  in  some  cases  to  an  extent 
of  40  per  cent. 

Again,  it  has  been  found  that  1  lb.  of  coal  expended  in  heating  the 
cylinder  is  equivalent  in  effect  to  five  pounds  of  coal  burnt  in  the  fur- 
nace of  the  boiler. 

Again,  the  amount  of  heat  required  to  keep  the  cylinder  at  the  tem- 
perature of  the  working  steam,  has  never  been  found  to  exceed  10  per 
cent,  of  the  total  heat  expended,  and  in  many  cases  has  been  less  than 
5  per  cent.,  whilst  with  an  expansion  of  four  or  five  times,  the  jacket 
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expenditure  of  5  per  cent,  realizes  an  increased  duty  of  not  less  than 
25  per  cent. 

Again,  the  injection  and  air-pumps  can  be  reduced  fully  one-fourth, 
when  means  are  adopted  to  prevent  condensation  in  the  cylinders. 

It  may  be  added  also  that  the  evil  effects  of  water  in  the  cylinders  at 
starting  are  never  experienced,  when  the  cylinders  are  properly  heated. 

Watt  patented  the  heated  jacket  in  1769,  and  in  1859  not  one  per 
cent,  of  the  engines  in  use,  have  any  arrangements  for  maintaining 
the  temperature  of  the  working  steam,  engineers  being  practically 
indifferent  to  the  waste  such  neglect  occasions. 

Can  one  heated  cylinder  be  found  in  her  Majesty's  steamships  of 
war?  if  not,  will  the  great  men  who  supply  our  marine  engines  to  the 
steam  navy,  condescend  to  inform  the  engineering  public  why,  with  their 
extensive  connexion  and  influence,  they  are,  in  1859,  so  silent  on  this 
important  subject?  will  they  not  have  compassion  on  us,  and  prove  that 
thev  are  riirht  in  is-norino;  the  maintenance  of  heat  in  working  steam? 

Will  the  designers  of  the  machinery  of  the  Great  Eastern  explain 
why  a  trifle  of  £2000  or  <£3000  was  not  expended  in  ascertaining  the 
truth  or  fallacy  of  the  alleged  economy  of  such  a  simple  improvement 
as  heating  the  cylinders? 

The  remarks  on  expansion,  &c.,  must  be  left  to  the  next  number. 
(To  be  Continued.) 


An  Improved  3fet7iod  of  Retarding  and  Stopping  Baihoay  Trains.'- 
By  Alexander  Allei^t,  Engineer,  I'erth. 

In  the  prevention  of  collisions,  and  their  consequently  serious  results, 
a  few  seconds  are  most  valuable :  the  danger  also  is,  in  most  cases,  first 


seen  by  the  man  in  charge  of  the  engine.    The  object  of  these  improve- 
ments is,  therefore,  to  give  the  driver  increased  power  of  controlling 

*From  the  Lond.  Mechanics' Magazine,  NoTombcr,  1S59. 
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the  speed  of,  and  in  stopping  the  trains;  and  for  tliis  purpose,  and  in 
order  that  the  Avholc  brake  power  of  any  train  may  be  brought  into 
requisition  in  the  shortest  possible  time,  it  is  recommended  that,  m 
addition  to  the  apparatus  to  be  hereinafter  described,  a  cord  shall  bo 
placed  within  convenient  reach  of  the  men  on  the  engine,  communi- 
cating with  a  bell  fitted  up  in  the  first  brake-van,  by  which  means  the 
guard  may  be  apprized  of  his  assistance  being  re(iuired  at  the  van- 
brakes.  ^        -r,     . 

The  improvements  consist  of  two  distinct  parts.  1st.  ±»y  inserting 
a  throttle  or  other  valve  in  the  exhaust-pipe  of  the  engine  at  A,  so  that 
by  means  of  a  connexion  b  the  driver  can  fully  or  partially  close  the 
valve  A.  By  the  table  of  experiments  appended,  it  will  be  seen,  that 
by  the  closing  of  this  valve  (the  regulator  being  at  the  same  time  open), 
a  retarding  force  is  opposed  to  the  engine  of  equal  power  with  the  ten- 
der brakes,  and  for  all  ordinary  stoppages  this  can  be  used  to  bring 
the  train  almost  to  a  dead  stand— the  tender  brake  being  applied  only 
for  say  the  last  dozen  yards,  thus  efi"ecting  a  great  saving  in  the  per- 
manent way,  tender-tyres,  and  brake-blocks.  ^ 

The  second  part  of  the  improvements  consists  of  a  steam  brake  to 
work  in  connexion  with  the  above  valve  in  cases  of  great  danger.  The 
steam  is  taken  from  the  exhaust-pipe  by  means  of  the  pipe  c,  which 
is  supplied  by  a  stop-cock  or  valve  v,  worked  from  the  foot-plate  by 
the  connexion  D,  which  being  separated  from  the  connexion  B,  it  will 
be  seen  that  one  or  both  of  the  retarding  forces  may  be  used  at  plea- 
sure. The  steam  from  the  pipe  c  passes  to  cylinder  E,  actuating  the 
piston  n  and  levers  K,  &c.,  and  brake-blocks  n,  which  may  be  applied 
to  all  the  wheels  if  desired,  but  by  preference  they  are  shown  attached 
to  the  leading  and  trailing  wheels  only  of  passenger  engines.  On  the 
steam  being  released,  the  weigiit  of  piston,  rods,  and  levers  will  free 
the  brake-blocks  from  the  wheels. 

By  partly  closing  (more  or  less)  the  throttle-valve,  trains  may  be 

controlled  when  passing  down  steep  inclines  to   any  desired   speed, 

.    leaving  in  reserve  (in  the  case  of  heavy  goods  trains  especially)  a  great 

surplus  of  brake-power  to  bring  the  train  to  a  stand  quickly  on  any 

incline namely,  that  of  the  steam-brake  herein  described,  and  also 

that  of  the  tender  and  van-brakes.  In  illustration  of  this,  an  experi- 
ment, not  included  in  the  table,  resulted  as  follows:— On  anincliiic  of 
five  miles,  the  gradients  averaging  1  in  80  (descendi-ng),  and  with  a 
gross  load,  estimated  at  200  to  210  tons,  the  throttle-valve  alone  con- 
trolled the  train  from  a  starting  speed  of  thirty  miles  per  hour  to  fit- 
teen  miles  per  hour  over  the  whole  distance. 

The  partial  closing  of  the  valve  may  also  be  made  to  prevent  violent 
slipping,  as  the  wheels  will  only  revolve  in  proportion  {i.  e.,  the  trac- 
tion will  only  be  equivalent)  to  the  quantity  of  steam  allowed  to  es- 
cape from  the  exhaust-pipe,  and  this  may  be  regulated  to  any  extent 
■  by  the  valve,  which  can  be  worked  with  greater  ease  and  nicety  than 
the  regulator. 

With  regard  to  reversal,  it  is  known  to  be  extremely  dithcult,  it  not 
impossiblerto  reverse  an  engine  at  speed,  but  it  will  be  seen  that, with 
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full  steam  on  the  pistons,  the  closing  of  the  throttle-valve,  which  is  not 
effected  by  speed,  produces  a  result  quite  equal  to  that  of  reversal, 
■whilst  reversal  itself  is  facilitated  by  a  greater  equalization  of  the 
pressure  on  both  sides  of  the  valves,  and  an  increased  brake-power  is 
obtained  (see  Table)  without  the  usual  objectionable  results  of  revers- 
ing the  engine  whilst  in  motion. 

The  combined  effect  of  these  appliances  may  further  be  shortly 
stated  to  be, — 

1st.  By  the  throttle-valve  alone  a  power  is  exerted  equal  to  that  of 
the  tender-brakes. 

2d.  By  use  of  the  tender-brakes  in  combination  with  the  above,  a 
doubling  of  this  power  is  obtained. 

3d.  By  using  the  engine's  steam  brake-blocks,  the  throttle-valve, 
and  the  tender-brakes  together,  a  retarding  power  equal  to  triple  that 
of  the  tender-brakes  alone  is  brought  out. 

4th.  In  addition  to  the  above,  by  reversing,  this  retarding  power 
is  still  further  increased,  and 

5th.  By  the  recommended  communication  from  the  engine  to  the 
van,  itsed  in  combination  with  the  whole,  a  power  of  stoppage  is  ob- 
tained, which  has  not  hitherto  been  equalled,  and  within  much  less 
time.  This  last  is  the  most  important  element,  as  all  necessary  manipu- 
lations can  be  gone  through  in  one  or  two  seconds  after  their  require- 
ment being  noticed. 

TABLE. 
Abstract  of  experiments  with  a  gross  load  of  85  tons,  made  up  as  under: — 

Engine,         ...  18  tons. 

Tender,  .  .  .       12     " 

Eleven  empty  carriages,         .  55     " 

Gradients. — The  first  j  mile  from  the  post  at  which  the  brake-power  was  applied  was 
level.  The  next  \  mile  further,  !-500lhs  rising  gradient.  In  every  case,  the  retardins 
force  was  applied  at  the  same  mile-post  on  the  same  line  of  rails.  The  carriage-brakes 
were  not  applied  in  any  case. 


85  tons. 


Weather  calm  ;  rails 
drv. 


£ 

3 

2; 

Miles 

per  hour. 

Seconds 

to  stop  in. 

J  >^                           Class  of  Brake,  and  Remarks. 

'■   li  25 

36    156 

143"2  No  brakes  applied. 

2 

25 

36      80 

1 

800  Throttle-valve  only  used.     Valve  leaky  did   not  bring  the 
train  to  a  dead  tstand.     Speed  was  ver}-  slow  for  the  last 
^th  of  a  mile. 

3 

2.'> 

36      66 

715  Tender  brake  only. 

4 

24 

36| 

63 

7lOjTlirottle  valve  closed,  and  engine  reversed. 

f> 

25 

36 

50 

460  Throttle  valve  closed,  engine  reversed,  and  tender  brake  used 

6 

25 

36 

55 

450  Throttle  valve  closed,  and  tender  brake  used. 

7 

25 

36 

50 

400  Throttle  valve  closed,  and  engine  steam  brake  applied. 

8 

25 

36 

30 

275  Throttle  valve  closed;  engine  steam  brake  and  tender  brake 

9 

25 

36 

23 

j     applied. 
220iThrottle  valve  closed  ;  engine  reversed,  steam  brake  and 

1     tender  brake  used. 

Note. — The  results  as  per  table  were  obtained  from  an  engine  with  the  throttle  valve 
and  steam  brake  fitted  up  only  in  a  temporary  manner.  AViih  the  apparatus  more  per- 
fectly applied  belter  results  would  necessarily  be  obtained. 
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For  the  Journal  of  the  Franklin  Institute. 

Description  of  a  Triangular  Ring-joint  used  on  the  Camden  and  Am- 
hoy  Railroad.     By  John  C.  Trautwine,  Civ.  Eng.,  Philada. 

To  the  Editor  of  the  Journal  of  the  Franklin  Institute. 

The  accompanying  sketch  represents  a  triangular  ring-joint,  which 
has  been  in  successful  use  for  seven  or  eight  years  on  portions  of  the 
Camden  and  Amboy  Railroad  between  Philadelphia  and  New  York. 
A  recent  examination  of  some  of  these  joints,  which  have  been,  for 
about  three  years,  traversed  daily  by  from  20  to  30  freight  and  pas- 
senger trains  drawn  by  heavy  engines,  has  so  fully  convinced  me  of 
their  merits  as  to  induce  me  to  submit  to  you  a  brief  description  of 
them.  It  is  probable  that  this  joint  may  furnish  hints  for  further  im- 
provements, and,  perhaps,  lead  to  something  superior  to  any  of  the 
ioints  and  chairs  now  in  use.  It  was  devised  by  Edwin  A.  Stevens, 
Esq.,  who  was  for  many  years  superintendent,  and  is  now  president  of 
the  road. 

The  circular  ring-joint,  which  was  made  on  essentially  the  same  gen- 
eral principle,  was  found  liable  to  the  objection  of  revolving  under  the 
action  of  the  trains,  and  thus  greatly  expediting  the  loosening  of  the 
wooden  wedges  by  which  it  was  confined  to  the  rail.  This  difficulty  is 
obviated  in  the  present  joint,  which  is  fully  shown  in  the  accompany- 
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ing  sketch  drawn  to  one-fourth  its  real  size.  Its  construction  is  very 
simple,  consisting  merely  of  a  continuous  nearly  triangular  ring  or 
sleeve,  R,  of  wrought  iron.  Figs.  1  and  2,  3^  inches  wide,  and  \  inch 
thick.     The  top  of  this  ring  passes  through  a  slot,  s,  Fig.  3,  cut  out 
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of  the  ends  of  the  rails ;  and,  after  being  fixed  in  its  position,  two  cast 
iron  wedges,  w  w.  Figs.  1  and  2,  7|  inches  long,  and  with  a  very  slight 
taper,  are  driven  between  the  sides  of  the  ring  and  those  of  the  rail. 
These  Avedges  being  liable  to  break  are  strengthened  by  rods  of  wrought 
iron  §  of  an  inch  in  diameter,  and  8i  inches  long,  inserted  as  a  core 
when  the  wedges  are  cast.  A  thin  wedge  of  plate  iron  is  also  driven 
in,  under  the  rail. 

The  joints  are  placed,  not  over  but  heUveen  the  cross-ties ;  the  dis- 
tance apart  of  which  is  there  diminished  to  about  one  foot  in  the  clear, 
Fig.  3. 

This  is  not  only  the  most  simple  and  cheapest  joint  that  I  have  seen, 
but,  so  far  as  I  can  judge  from  that  portion  of  the  road  which  I  have 
examined  carefully,  one  of  the  most  eifective.  As  before  remarked,  the 
ring-joint  on  that  portion  has  for  about  three  years  sustained  the  traffic 
of  about  25  trains  daily,  drawn  by  heavy  engines;  yet  the  joints  are  in 
so  perfect  a  condition,  and  the  ends  of  the  rails  so  free  from  bruises 
and  splits,  that  I  at  first  thought  they  had  been  laid  but  a  few  days. 
The  weight  of  the  rails  is  about  Qq  lbs.  to  a  yard;  and  I  observed  that 
where  the  same  rail  had  been  laid  for  the  same  length  of  time,  and 
had  endured  the  same  trafiic,  but  with  very  heavy  cast  iron  joint  chairs 
resting  on  the  cross-ties  (instead  of  the  ring-joint),  the  ends  of  the 
rails  were  bruised,  and  the  joints  comparatively  uneven. 

In  close  proximity  to  the  foregoing  and  under  the  same  general  cir- 
cumstances, is  the  91  pound  rolled  rail,  with  strong  wooden  fishing 
beams  at  the  joints  (similar  to  what  is  known  as  Trimble's  joint),  and 
also  devised  by  Mr.  Stevens  about  15  years  since.  This  rail  has  worn 
much  more  rapidly  than  the  smaller  one,  and  its  ends  are  considerably 
bruised;  while  those  of  the  Qb  pound  rail  laid  with  the  triangular  ring- 
joint,  are  almost  as  perfect  as  on  the  day  they  were  laid,  about  three 
years  ago. 

Again,  at  the  point  at  which  the  foregoing  observations  were  made, 
the  Camden  and  Atlantic  Railroad  crosses  the  Camden  and  Amboy. 

The  rail  of  the  former  road  is  the  inverted  O;  and  its  joints  are 
connected  by  an  inverted  A.  chair  of  rolled  iron,  5  feet  long,  with  4J 
inches  width  of  base;  the  base  being  ^  inch  thick.  This  chair  rests  on 
three  cross-ties,  the  middle  one  of  which  supports  the  ends  of  the  rails. 
Although  the  trafiic  over  this  chair  is  very  trifling  in  comparison  with 
that  over  the  ring-joint  of  the  Camden  and  Amboy  road,  yet  it  has  suf- 
ficed to  show  that  owing  to  the  rigidity  of  the  former  the  ends  of  the 
rails  are  exposed  to  more  rapid  deterioration  than  with  the  ring:  it  is 
probable,  however,  that  the  difi"erence  is  partly  due  to  the  inferiority 
of  the  n  rail  itself.  I  am  of  opinion  that  the  X  joint  would  prove 
much  more  serviceable  if  the  ends  of  the  rails  met  hetiveen  two  cross- 
ties,  instead  of  resting  upon  07ie.  It  holds  the  rails  in  place  extremely 
well,  and  certainly  possesses  much  merit ;  but  it  is  very  expensive. 

The  triangular  ring-joint  is  not  free  from  defects.  Its  wedges  loosen 
and  require  frequent  re-driving,  as  is  always  the  case  where  such  wedges 
are  used  with  rail  chairs.  This,  however,  is  a  consideration  of  but  little 
importance;  and  the  track  men  find  this  joint  to  require  much  less 
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attention  than  chairs  with  wedges.  A  more  serious  one  is,  that  where 
the  foundation  on  which  the  cross-tics  rest  is  bad,  and  permits  much 
unequal  settlement,  the  increased  strain  thereby  brought  upon  tlie  ends 
of  the  rails  and  upon  the  ring-joints,  occasions  a  tendency  to  split  off 
a  portion  of  the  end  of  the  rail  either  above  or  below  the  slot,  as  shown 
by  the  lines  a  h  and  c  d,  Fig.  3.  Very  nearly  all  break  beloto,  along 
c  d. 

This  can  be  avoided  only  by  careful  attention  to  maintain  the  con- 
stant adjustment  of  the  track.  It  has  taken  place  to  but  a  limited  ex- 
tent on  the  Camden  and  Amboy  road,  and  fortunately  is  not  attended 
by  any  danger  to  trains.  The  taking  up  of  a  rail  and  replacing  it  by 
another,  with  the  ring-joint,  is  an  operation  of  no  more  than  the  ordi- 
nary labor  involved  in  the  process  of  changing  rails.  The  engines  and 
trains  pass  over  the  joint  very  smoothly,  without  any  perceptible  jar 
or  noise. 

The  rings  are  formed  on  a  mandril  of  the  required  shape. 

For  some  of  the  foregoing  facts  I  am  indebted  to  the  kindness  of 
Col.  William  Cook,  Chief  Engineer  of  the  Camden  and  Amboy  Rail- 
road ;  and  it  affords  me  pleasure  to  add  that  he  fully  concurs  with  me 
in  considering  the  triangular  ring  as  being  the  best  of  the  many  joint 
fastenings  and  chairs  that  have  been  so  thoroughly  tested  on  that  im- 
portant work.  He  is  extending  its  use  upon  the  road,  as  fast  as  the 
necessity  for  laying  new  rails  permits  him  to  do  so. 

With  some  simple  device  for  preventing  the  loosening  of  the  wedges, 
and  the  breaking  of  the  rails,  this  joint  would  leave  little  to  be  desired. 
Perhaps  the  former  might  be  attained  by  using  ivrought  iron  for  the 
side  wedges  w  w;  the  smaller  ends  of  which  might  be  suddenly  tapered 
off,  so  as  to  be  readily  bent  outwards  a  little,  after  being  driven,  and 
the  latter,  by  the  use  of  longer  and  stouter  bottom  wedges. 


Straightening  a  Chimney  Stack.'^ 
The  operations  for  restoring  the  colossal  chimney  at  Port  Dundas 
to  a  perpendicular  and  safe  position,  are  now  successfully  completed. 
This  was  accomplished  by  sawing  several  of  the  mortar  beds  between 
the  courses  on  the  side  from  which  the  chimney  leaned,  thereby  allow- 
ing it  to  come  back  by  its  own  weight,  without  the  application  of  any 
external  force.  Only  one  draft  was  cut  at  a  time,  to  guard  against  any 
shock  which  miglit  have  endangered  the  stability  of  the  building,  and 
by  keeping  the  saws  wet,  a  bed  of  mortar  was  prepared  for  the  super- 
incumbent weight  to  settle  down  upon.  Twelve  cuts  were  made  in  this 
manner,  on  different  parts  of  the  structure,  which  generally  set  before 
the  saws  had  passed  through  half  of  the  circumference,  particularly  in 
those  made  nearest  the  ground  where  the  weight  Avas  greatest.  This 
method,  which  has  been  attended  with  complete  success,  was  adopted 
by  the  advice  of  Mr.  Duncan  Macfarlane,  architect.  The  principal  di- 
mensions of  the  chimney  are: — Total  height,  4G8  feet;  from  surface  to 
top  of  cope,  454  feet ;  outside  diameter  at  foundation,  50  feet ;  at  sur- 
face, 34  feet;  at  cope,  14  feet. 

*  i'rom  the  London  Civ.  Eng.  and  Arch.  Jour.,  Nov.,  1859. 
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AMERICAN  PATENTS. 


List  of  American  Patents  which  issued  fuom  November  I,  to  November  29,  1859, 

(iNCLUSIVEj^)  WITH  EXEMPLIFICATIONS. 

NOVEMBER  1. 

1.  Cut-off  Valves  for  Steam  Engines;  E.  R.  Arnold,  Providence,  Rhode  Island. 

Claim — 1st,  Making  the  tappet  and  theeiidsof  the  jointed  valve  rods,  inclined  in  a  direction  at  right  angles 
to  their  lines  of  motion,  and  combiuing  them  as  set  forth.  2d,  The  combiniuiuu  of  the  regulator  with  a  tap- 
jiet,  constructed  as  described. 

2.  SiiiUTs;  h.  S.  Ballou,  Jr.,  City  of  New  York. 

Claim — .\  shirt,  formed  by  having  its  yoke  made  of  two  pointed  projections,  extending  down  from  the 
slionlders  or  inclined  front  ends  of  the  yoke,  on  the  shoulder  blades  of  the  wearer,  in  Kuch  a  manner  as  to 
leave  a  recess  between  the  projections,  which  recess  extends  upward  nearly  to  the  neckband. 

3.  Railroad  Car  Couplings;  II.  A.  Barnes,  Milwaukie,  Wisconsin. 

Claim — The  arrangement  of  the  latch  in  the  draw-head,  in  combination  with  the  cam,  latch,  or  hook  con- 
nexion, lever,  or  treadle,  in  the  manner  described. 

4.  Method  of  Protecting  Telegraphic  Instruments  against  Atmospheric  ELECTRiaTT;  E.  F.  Barnes,  Brook- 

lyn, New  York. 

Claim — The  application  and  use  in  a  telegraphic  line,  or  in  connexion  with  telegraphic  instniments,  of  a 
ressel,  containing  acidulated  water  or  fluid,  and  having  a  platinum  or  other  metallic  wire  of  better  conducti- 
hility  than  tlie  contents  of  such  vessel  passing  throu;;h  such  vessel,  and  connecting  by  one  end  with  the 
main  wire,  and  by  the  other  with  the  telegraphic  machine.  Also,  in  combination  or  connexion  with  such 
vessel  of  fluid  and  wire,  the  arrangement  of  the  metallic  points  on  the  wire  of  the  main  line,  and  extending 
into  the  fluid, 
u.  Machines  for  Packing  Flour  in  Barrels;  J.  Bartholomew,  Union,  New  York. 

Claim — 1st,  The  combination  with  the  packing  screw,  or  its  equivalent,  of  a  cylinder,  or  its  equivalent, 
so  that  the  flour  will  be  lirst  jiacked  within  the  said  cylinder,  or  its  ecjnivalent,  and  then  discharged  there- 
from, in  a  packed  state  into  a  bag,  barrel,  or  other  receptacle.  2d,  The  arrangement  of  the  rod,  levers,  Q  K, 
Mock,  connected  with  the  shaft  by  the  cord  or  chain,  and  the  hub  or  boss  on  screw-shaft,  for  the  purpose  of 
automatically  disrharging  the  packed  flour  from  the  cylinder  or  measure.  3d,  The  arrangement  of  tin-  lever, 
D.  with  pinion,  attached  block,  hub,  or  buss,  levers,  o  P,  and  spring,  for  the  purpose  of  iiutouuitically  discharg- 
ing the  jiiniou  from  the  wheel,  and  thereby  stopping  the  rotation  of  the  screw  at  the  proper  time. 
ti.  Coffee-roaster;  R.  L.  Bate  and  James  Caulkins,  Adrian,  Michigan. 

Claim — The  combination  of  the  stationary  cylindiical  chamber,  revolving  skeleton  stirrer.and  outer  rer- 
tical  cylindrical  casing,  constructed  as  set  fortli. 

7.  Rails  for  Railroads;  G.  W.  R.  Bayley,  Brashear,  Louisiana. 

Claim — The  reversilile  Z  rail  for  railways,  that  is  to  say,  the  rail  with  its  stem  placed  inside  of  the  verti- 
cal centre  of  its  head,  outside  of  the  vertical  centre  of  its  base,  with  the  inner  and  outer  portions  of  its  head 
and  of  its  base  of  different  thickness  and  form,  with  its  head  and  its  base  similar  in  transverse  section  as  to 
outline,  though  reversed  as  to  relative  position  and  connexion  to  the  rail  stem;  the  stem  being  nearest  to  the 
inside  thick  lip  of  the  rail  head,  and  to  the  outside  thick  lip  of  the  rail  base,  while  the  thin  lip  of  the  rail 
liase  is  inside,  and  the  thin  lip  of  the  rail  head  is  outside. 

8.  Cotton  Gins;  Benjamin  G.  Beadle,  Memphis,  Tennessee. 

Claim — Uniting  the  knuckles  or  projections  on  the  ribs,  by  a  back  or  brace  extending  through  the  series 
for  the  purpose  of  strength,  and  for  keei)ing  them  in  proper  position. 

9.  Farm  J'ence;  T.  G.  Beecher,  Beaver  Dam,  New  York. 

Claim— Combining  with  the  posts,  arranged  as  described,  the  rails  made  removable  and  replaceable  by 
means  of  the  locking  device. 

10.  Arrangement  or  Devices  in  Shingle  Machines;  W.  II.  Bitzer,  Muscatine,  Iowa. 

Claim — The  arrangement  of  the  frame  and  planer  uiioii  the  self-adjusting  swinging  Ivir.  and  the  combi- 
nation of  the  parts  thus  arranged  with  the  pivoted  lever  and  reciprocating  carriage,  as  described. 

11.  Sewing  Machines;  AVni.  G.  Budlong,  Ilartford,  Connecticut. 

Claim — The  combination  of  the  adjustable  groove  segment  with  the  looper  bar  fitted  loosely  therein, 
feeder  arrangement,  operating  rod,  having  cams  secured  theieto,  and  connected  by  arms,  arranged  in  the 
manner  described. 

12.  Scale  for  Cutting  Boots  ant)  Shoes;  S.  F.  Burdett,  Keokuk,  Iowa,  and  Henry  Still,  Leavenworth  City, 

Kansas  Territory. 

Claim — 1st,  The  lines  of  average  ankle,  heel,  instep,  and  ball  measures,  running  from  the  point  "A,"  or 
.iny  other  given  point  that  will  produce  the  same  result,  with  the  lines  of  increase  and  decrease  intersecting 
them  at  such  an  angle,  and  at  such  a  distance  from  each  other  as  will  produce  the  purpose  set  fortli.  2d,  The 
device  of  so  arranging  the  heel  and  instep  measures,  that  any  required  size  of  said  heel  and  instep  may  I* 
marked  at  one  stroke  with  or  without  the  combination  of  the  average  measures  of  the  same.  Od,  The  one- 
third  of  an  inch  increase  and  decrease  of  average  heel  measures  upon  the  different  lengths  of  hists,  or  such 
jjortions  of  an  inch  as  will  produce  the  same  effect. 

13.  Water-metres;  Levi  Burncll,  Milwaukie,  Wisconsin. 

Claim — The  arrangement  of  the  hollow  arbor  with  a  narrow  slot,  in  combination  with  the  lips  formed 
liy  the  inner  edges  of  the  buckets. 

[This  invintion  relates  to  that  class  of  water-metres  in  which  a  bucket  wheel  is  emploj-ed.  which  is  caused 
to  rotate  by  the  gravity  of  the  water  as  it  enters  one  of  the  buckets  after  the  other.  The  water  enters  thn 
buckets  through  a  narrow  slot  in  the  arbor  around  which  the  bucket  wheel  rotiites,  and  the  inner  edges  of 


American  Patents  which  issued  in  November,  1859.  85 

the  \><ick  -ts  form  lijis  wliicli  cut  off  the  water  from  each  bucket  as  goon  as  the  same  is  filled,  and  cause  the 
Ntr  am  to  pass  into  the  next  i-iR-ceirliiig  bucket.  Eadi  bucket  is  caused  to  fill  to  the  ex  ict  hei'^ht  by  meauB  of 
a  coutiterp.iise,  whereby  the  water  is  measured  correctly  aud  also  weighed  at  the  same  time.] 

14.  Wasuino  Machine;  Robert  II.  C'liampliri,  Kast  Gieeiiwich,  Rhode  Island. 

Cliiiiu — The  combination  of  the  rounds  or  slats  and  springs  with  the  cylinder,  constructed  as  described 

15.  Klectko-magnetic  1?iui:i.aus'  Alakm;  Edward  C.  Clay,  Maiden,  Massachusetts. 

C'liim — The  combination  in  an  electric  burglar.s'  alarm  of  a  galvanometer,  with  a  resistance  coil  and  an 
automatic  switcli.  for  the  pui  pose  uf  Indicating  the  point  where  a  burglar  is  atteiniJting  to  etfi  ct  an  entrance. 
Also,  the  combination  m  an  electric  burglars'  alarm  of  a  galvanometer  and  a  bell,  with  suitable  mechanism 
to  ring  it,  for  the  purpose  of  simultaneously  giving  an  alarm  and  of  indicating  the  jilace  of  attJick.  Also, 
the  use  in  a  burglar  al  irm  of  a  regulating  coil,  in  combination  with  the  resistance  coils,  for  the  purpose  of 
maintaining  a  constant  relation  between  the  strength  of  the  current  aud  the  varying  resistance  of  the  circuit, 
when  the  respective  resistance  coils  are  included. 

16.  Projectiles  for  Ordnance;  J.  W.  Cochran,  City  of  New  York. 

Claim — Constructing  and  combining  the  bodj'  of  the  projectile  and  its  shirt  or  case  of  soft  metal,  so  that 
the  passages  for  the  gases  of  the  exploded  p.iwder  are  formed  partly  in  the  body  of  the  projectile,  and  partly 
in  the  shirt  or  ease,  with  their  entiances  in  tlie  shirt  or  case,  without  perforating  the  body  of  the  projectile; 
and  that  tlu'  shirt  can  be  cariied  separately  from  the  body  and  slipped  on  when  required  for  use,  in  such  man- 
ner as  to  remain  .secured  thereon  during  the  (light  of  the  jirojectile. 

17.  Slide  Valves  of  Steam  Engines;  N'alhan  Cope,  Cincinnati,  Ohio. 

CI  lim — The  combination  with  the  valves  of  the  grooves  and  notches,  as  set  forth. 

18.  ELKCTROTyi'E  Printing-islocks :  Thomas  Crosslcy,  Kockville,  Connecticut. 

Claim — An  electrotype  prinling-bloek  for  printing  fibrous  and  textile  fabrics,  which  is  prepared  from  a 
mould  f  .rnied  of  at  bast  three  iliff  rent  lengths  of  type,  so  as  to  have  a  highly  raised  printing-face,  composed 
of  metal  margins  surrounding  a  felt  or  other  equivalent  ductile  or  plastic  substance,  to  lift  or  carry  the  color. 

19.  Meat-slicer;  Bradford  Dean,  Cl.iyville,  New  York. 

Claim  — The  arrangement  of  the  knives,  i  and  i',  knives,  D  and  d',  and  the  adjustable  guide,  as  described, 

20.  Steam  Engines;  James  Cumniing,  Boston,  Massachusetts. 

Claim — 1st.  The  combination  with  a  square  piston  chamber,  of  a  square  piston,  which  is  constructed  of  .a 
series  of  angular  sections  of  packing,  joined  loosely  together  by  lap  joints,  and  made  adjustable  and  kept 
steam-tii;ht,    2d,  In  combination  with  the  above,  the  use  of  a  square  piston  rod  and  a  square  stutfiug-box, 
in  the  manner  set  forth. 
'21.  Stave-jointing  Machine;  John  K.  Derby,  Jamestown,  New  York. 

Claim — 1st,  The  employment  of  two  conical  cutter  heads  i)rovided  with  suitable  knives  connected  by 
teeth,  or  (■tiler  means,  so  as  to  insure  a  simultaneous  rotation,  and  placed  on  frames  connected  by  hinges  or 
joints.  2d,  The  attaching  of  the  knives  to  the  cutter  heads  in  reverse  positions,  so  that  they  will  cut  from 
the  centres  of  the  staves  outwards. 

22.  Method  of  Making  a  Hard  Compoind  of  Rubber;  George  Dieffenbach,  City  of  New  York. 

Claim — The  apjdication  of  artificial  heat  to  a  composition  of  matter,  consisting  of  sulphate  of  alumina, 
and  other  ingredients,  for  the  purpose  of  cm  ing  and  hardening  the  said  composition, 

23.  Hanging  Carriage  Bodies;  William  Doulin,  Youngstown,  Ohio. 

Claim — In  combination  with  any  of  the  ordinary  springs  of  a  carriage,  an  elliptic  spring  on  the  reach 
of  the  wagon,  said  elliptic  spring  being  constructed  aud  arranged  in  the  manner  set  forth. 

24.  Locks;  C.  Duckworth.  Hartford,  Connecticut. 

Claim — The  tumbler  and  slotted  arm  attached  to  the  bolt,  lever,  or  its  equivalent,  and  the  key  provided 
with  lever,  combined  and  arranged  as  set  forth. 

25.  Harvesters;  J.  A.  Dufield,  McIIenry,  Illinois. 

Claim — Wheels,  a  a.  provided  with  pins,  and  diamond-shaped,  in  combination  with  cutter  bar,  shaft, 
wheel,  D,  and  lever,  arrangi  d  in  relation  to  each  other  as  described. 

26.  Fly-trap;  Aaron  Eames.  Kalamazoo,  Michigan. 

Claim — The  combination  of  the  fly  receptacle,  register,  rotating  clearer,  bait-board,  and  gate,  arranged 
as  set  forth. 

27.  Platform  Scales  for  Railroads,  ic. ;  Thaddeus  Fairbanks,  St.  Johnsbury,  A'ermont. 

Claim — The  arrangement  of  the  supporting  standards  and  tlie  loops  or  supports  of  the  longitudinal  levers 
and  platform,  with  respect  to  each  other,  and  so  as  to  extend  within  or  into  the  space  between  the  side  tim- 
bers of  the  platform,  as  specified, 

28.  Sewing  Machine.«;  Wm.  A.Fosketand  Elliott  Savage,  Meriden,  Connecticut. 

Claim — 1st,  The  presser-foot,  i n  combination  with  the  spring  and  with  the  needle  stock,  so  arranged  th.at 
by  the  operation  of  the  latter,  the  force  of  the  spiing  will  be  taken  from  the  presser-f  lot  at  the  time  the  feed 
of  the  cloth  is  to  be  given,  that  is,  when  the  needle  is  out  of  the  cloth,  but  without'  raising  the  said  presser- 
foot  frimi  the  cloth,  in  the  manner  described.  2d,  The  needle-guard,  constructed  and  operating  as  .set  forth, 
in  combination  with  the  needle  and  with  the  thread-carrier  or  looper.  3d,  So  combining  anil  arranging  the 
double-jointed  stock  of  the  tbreail-carrier  with  the  two  levers,  as  that  the  said  parts  shall  vibrate  in  the  same 
plane,  and  also  that  the  said  stock  shall  form  a  link  between  the  two  levers,  which  are  operated  to  have  their 
arcs  of  vil>ration  opposed  to  each  other,  whereby,  with  the  least  throw  of  the  said  levers,  the  greatest  vibra- 
tion of  the  thread-carrier  is  produced. 
20.  Mills  for  Crushing  and  Pulverizing  Quartz,  Ac;  James  P,  Gage,  City  of  New  York. 

Claim — 1st,  The  combination  of  cast-rolls  upon  wrought  iron  shafts  (the  rolls  cast  solid  upon  the  sliafts,) 
with  the  wrought  iron  box  or  frame,  the  conicals  upon  the  shaft,  and  the  sliding  cast  iron  journal-boxes,  ar- 
ranged in  the  manner  described.  2d.  The  combination  of  the  rollers,  the  case  or  frame,  the  box,  aud  the  wide 
shoe,  and  the  diagonal  plates,  operating  in  the  manner  described. 
30.  Bran  Dusters;  William  Hall,  St.  Louis,  Missouri. 

Claim — The  combination  of  the  flanch  with  its  arms,  and  the  head  with  the  scuppers,  with  the  brushes 
and  funs,  as  described. 
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31.  CoxvEnTiNG  Reciprocating  ikto  Rotary  Motion  ;  C.  A.  Harper,  Fort  Wortli,  Tfxas. 

Claim — Pnxlucing  the  rotary  motion  of  tli(:  shaft  and  saw  hy  the  reciprocating  racks,  in  combination 
with  the  gear-wheel,  spring  pawls,  drum,  sliafts,  and  wheels,  as  described. 

32.  Projectiles  for  Fire  Arms;  John  llolruyd,  Washington  City,  D.  C. 

Claim — Constructing  the  projectile  with  the  reversed  curved  grooves.  A  and  B,  on  the  rear  and  front,  ag 
Bet  forth. 

33.  Sewing  Machixes;  Henry  Hudson,  Three  Springs,  Pennsylvania. 

Claim — The  carrying  of  a  self-feeding  automatic  stitch-lbrniiiig  device  (like  that  described,  or  its  equiva- 
lent), over  the  surface  of  the  stretihed  or  stationary  fabric,  us  set  forth. 
3-t.  Hydrants;  William  lams,  Baltimore,  Maryland. 

Claim — The  movable  cylinder  and  tube,  when  combined  with  the  fixed  piston  up m  the  supply  pipe,  and 
BO  constructed  and  arranged  in  relation  to  the  supply  pqie,  that  its  elevation  shall  open  a  direct  communica- 
tion with  the  main,  in  the  maunL-r  specitied. 

Si.  Machines  for  Preventing  Engines  and  Railro.\d  Cars  from  being  Thrown  from  the  Track;  A.  Liv- 
ingston John.son,  Baltimore,  Maryland. 

Claim — In  comliination  with  a  locomotive  and  a  pioneer  safety  car  in  advance  of  it,  the  bars  fastened  to 
one  and  extending  iuto  loops  or  mortise's  in  the  other,  t,>  prevent  the  lighter  car  from  leaving  the  track,  or 
one  from  mounting  or  riding  on  the  other,  in  case  ot  accident  or  sudden  stoppage.  Also,  in  combination  with 
the  locomotive  and  pioneer  .safety  car,  an  advance-  of  the  link  or  drag-bar,  so  connected  thereto,  as  that  the 
]iropelling  force  transmitted  through  it  shall  tend  to  hold  the  forward  part  of  the  safety  car  to  the  tiiick. 
36.  Life-boat  ;  George  W.  La  Baw,  Jersey  City,  New  Jersey, 

Claim — The  arrangement  of  ribs  with  the  main  rib  and  keel,  and  cutwaters,  constructed  as  specified. 
3T.  Sawing  Machines;  Sylvester  Littl,  fi.ld,  Alfred,  Maine. 

Claim — Ist,  Combining  with  a  circular  saw  on  a  vibrating  adjustable  arm,  an  auxiliary  saw,  as  described. 
2d,  Arranging  an  arm  with  two  guides,  in  such  a  numiier  that  it  vibrates  ou  the  arbor  of  the  saw,  and  that 
it  can  be  raised  and  lowered  instantaneously,  as  described. 

38.  Machine  for  Unloading  Vessels;  1. 1.  Magee,  Fernandina,  Florida. 

Cliiim — The  arrangement  of  the  frames,  a  and  u,  with  rollers  and  with  screws,  or  their  equivalent,  as 
Bpecified. 

39.  App.tRATUs  for  Printing  Addresses  on  Newspapers,  &c.;  C.  K.  Marshall,  Vicksburg,  Mississippi. 

Claim — 1st,  A  chain  of  plates  or  solid  links,  having  cliaracters  of  the  description  described,  placed,  cut, 
or  set  into  the  face  of  its  links,  and  arranged  to  wind  in  scrolls  upon  one  pulley  or  rolU  r  from  another,  as  set 
forth.  2d,  The  combination  of  the  aljove  with  an  inking  dnice  that  supplies  the  characters  made  on  the  f.ices 
of  the  links  with  ink,  au<l  with  a  stamping  device,  which  will  cause  the  respective  links  of  the  chain,  as  they 
come  into  plaj',  to  produce  a  clear  impression  upon  the  article  being  direct"d  or  superscribed.  3d,  The  em- 
ployment of  an  inclined  hopper  having  openings  in  its  bottom  and  furu'shed  with  a  spring  stop,  in  combina- 
tion with  the  revolving  bulk-feeding  arms.  ith.  The  conibiuaticm  with  the  features  embraced  in  the  tliiril 
claim,  of  the  raking  single-feeding  device.  5th,  The  use  of  the  scroll-winding  post-office  indicating  belt,  with 
the  superscribing  cliain,  or  other  superscribing  device.  6th,  The  manner,  substantially  as  (l.scril)ed,  of  eff  ct- 
ing  a  combination  between  said  belt  and  chain.  7th,  The  combination  of  the  features  embraced  in  the  fifth 
claim,  with  the  "  mail"  assorting  box.  8th,  The  use  of  tlie  State-indicating  belt  with  the  post-office  indicat- 
ing belt,  and  with  a  superscribing  device.  9th,  Tlie  organization  of  an  apparatus,  by  means  substantially  as 
described,  for  accomplishing,  bj'  one  continuous  operation,  the  several  results  specified. 

40.  Process  of  Preparing  Paper  Pulp;  John  Meyerhof'r,  City  of  New  York. 

Claim — In  making  paper  impervious  to  water,  mixing  the  alkaline  solution  of  rosin  with  the  pnlp.  and 
then  adding  what  is  known  as  English  sulphuric  acid,  and  after  the  sheets  have  been  formed,  drying  tliem  by 
contact  with  heated  metallic  surfaces. 

41.  Skeleton  Hoop  Skirts;  Ca-sar  Neumann,  City  of  New  York. 

Claim — Combining  a  series  of  spring  hoops  by  means  of  a  s.^ries  of  twisted  cords,  and  thus  forming  a 
Bkeletou  skirt.     . 

42.  Method  of  Mounting  Ambkottpes;  John  S.  McClure.  Mobile,  Alabama. 

Claim — The  employment  of  a  concave  back  ground  or  surface,  in  combination  with  an  ambrotype  picture, 
as  described. 

43.  Tackle  Block;  J.  E,  Palmer,  St.  Louis,  Missouri. 

Claim — The  form  of  the  block  in  the  inside  and  the  form  of  the  pulley,  when  the  two  are  combined  and 
arranged  as  described. 

44.  Bee-hives;  John  W.  Palmer,  Port  Republic,  A'irgiuia. 

Claim — Providing  the  described  bee-liives  with  oneor  more  partitions,  with  openings,  and  with  feed  boxeg, 
which  contain  separating  boxes,  constructed  as  described. 

45.  Embossing  and  Finishing  Woven  Fabrics;  AValter  Ralston,  Manchester,  England;  patented  in  England, 

November  23,  1858. 
Claim — The  employment  of  grooved,  fluted,  engraved,  milled,  or  otherwise  indented  rollers  of  met.al, 
wood,  or  ottier  suitable  material,  driven  at  a  greater  sjjoed  than  the  bowl  or  bowls  connected  with  them,  so  as 
to  exert  a  rubbing  or  friction  upon  the  fabric  submitted  to  their  action,  and  thereby  prwiucc  an  indefinite 
variety  of  pattern,  as  well  as  a  bright  finish  or  lustre,  and  also  reversing  the  operation  by  giving  the  bowl  a 
<]uicker  motion  than  the  pattern  roller. 

46.  Machines  for  Polishing  Rice;  Charles  E.  Rowan,  City  of  New  York. 

Claim — Ist,  The  combination  of  the  conductors,  constructed  as  described,  and  secured  within  a  loose  wire 
cloth  cylinder,  with  the  scouring  discs,  constructed  as  shown,  .and  secured  to  the  driving  shaft,  so  that  the 
friction  of  the  grain  will  cause  the  cylinder  to  revolve,  and  lift  and  deliver  the  grain  tlirongh  the  machine. 
2d,  In  combination  with  the  parts  descriljed,  I  claim  the  tubes  and  openings,  arranged  so  that  the  dust  may 
escape  and  air  may  enter  to  cool  the  contents  of  the  cylinder  during  the  scouring  operation.  3d,  Placing  the 
feeding  screw  upon  the  same  shaft  that  carries  the  scouring  discs. 

47.  Reefing  Fore-and-aft  Sails:  Wm  R.  Satterly.  Setauket,  New  York. 

Claim — The  combination  with  and  above  the  triangular  sail,  G,  of  another  triangular  sail,  H,  which  has 
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A  boom  attnclied  to  it.  so  that  when  tlie  two  snila  and  l)oom  »n>  put  together  tlipy  form  the  ordinary  fore-and- 
aft  sail,  operating  in  tlip  naual  manner;  but  wlien  tho  sail,  H,  and  its  uttachcd  boom  are  removed,  tho  small 
triangular  sail,  o,  remains. 

[This  invention  consists  in  dividing  a  fore-and-aft  sa'l  in  a  line  ninning  diagonally  from  its  upper  and 
inn'-r  corner  to  its  lower  and  outer  corner,  thus  making  two  triangular  ])ortioMa,  and  so  apjilying  these  two 
portions  of  the  sail,  in  coniliination  with  a  boom  and  a  ditnihiible  gaff,  that  when,  in  hard  wt^atlier,  it  is  de- 
sirable to  reduce  sail,  the  g;i(Tiinil  outT  pnrtion  e>in  \y  expiMlitionsly  disconnected  tinni  the  inner  portion  and 
from  tlie  boom,  and  that  the  iippi-r  corner  of  the  inii'  r  porlinn  can  be  connectrd  wilh  the  thniat  lialyard,  and 
hauled  up  to  its  place  without  the  boom,  thus  effecting  tlie  reduction  of  .sail  more  (piickly  than  can  be  dou« 
by  the  ordinary  mode  of  reefing,  and  obviating  the  cliafing  of  tlie  reef  on  the  boom,  by  making  the  inner  por- 
tion of  the  B.iil  constitute  a  trysail.] 

48.  Stef.rinu  Apparatus;  Nathaniel  Snow,  Jr.,  Boston,  Massachusetts. 

Chum — The  steering  apparatus,  coiiHisting  essentially  of  tho  wheel,  pinion,  rods,  and  yoke,  arranged  as 
described. 

49.  BlT-,ST0CK  ;  N.  Spofford.  Haverhill.  Massachusetts. 

Claim — -Vrranging  the  socket  of  a  brace  with  a  slot,  in  combination  with  a  thumb-screw  and  projections,, 
or  their  equivalents,  as  specified. 

[This  invention  cimsists  in  arranging  the  socket  with  a  slot  that  divides  .said  socket  into  two  parts,  which 
are  forced  together  by  means  of  a  thumb-.screw,  so  that  they  adapt  themselves  to  ditl'erent  sizes  and  difl'erent 
bevels  of  the  shanks  of  bits,  and  the  lower  end  of  the  socket  is  furnished  with  a  projection  that  serves  to  ro- 
tain  the  bits  with  quite  a  moderate  pressure  of  the  thumb-screws.] 

50.  Churn;  E.  N.  Sprinkle,  Marion,  Virginia. 

Claim — As  an  improvement  on  the  churn  patented  to  Hatfield  &  Ooldsmith,  on  July  13,  18.58,  the  com- 
bination of  the  perforated  obli(iuely  arrangeil  dashers  with  the  single  inclined  stationary  guard,  as  set  forth. 

51.  CoNSTRCCTlox  OP  BURNERS  FOR  Vapor  Lamps;  Robert  Steel,  Thiladelphia,  Pennsylvania. 

Claim — The  combination  of  a  metallic  gas-generating  chamlier  and  burner,  applicable  to  a  lamp,  chan- 
delier, or  other  gas  fixture,  for  the  purpose  of  generating  vajuu'  or  gas  from  burning  fluid,  and  consuming  tho 
same  as  fast  as  it  is  generated,  thereby  producing  a  superior  artificial  gas  light,  as  described. 

52.  Stoves  ;  John  G.  TrcadwcU,  Albany,  New  York. 

Claim — Providing  the  door  with  an  inclined  projection  on  one  side  and  a  hinged  rack  bar  on  the  other, 
when  said  door  is  used  in  connexion  with  the  cross  bar  and  with  the  damper,  as  constructed,  the  whole  being 
arranged  as  described. 

53.  Mole  Ploughs  ;  George  AVhitconib,  Springfield,  Ohio. 

Claim — The  construction  of  a  flexible  mould  by  the  combination  of  sections  which  are  not  attached  to 
each  other,  but  by  being  held  in  place  by  the  chain,  or  its  equivalent,  as  set  forth. 

54.  Pegging  Machines;  Luke  II.  Ward,  Marlboro',  Massachusetts. 

Claim — The  particular  arrangement  and  combination  of  the  feeding  apparatus,  consisting  of  the  levers, 
R  Q  and  0,  spring,  and  wheels,  in  connexion  with  the  lever,  u,  and  its  stud,  and  the  awl  and  driver  operated 
by  the  levers,  w  and  x.  in  connexion  with  the  peg-feeding  apparatus  and  pointed  saw  for  cutting  off  the  pegs. 

55.  Auger;  Simeon  Wood.  Worcester,  Massachusetts. 

Claim — The  combination  of  the  chipping  bit  or  bits  with  a  band  or  hook,  having  teeth  or  cutters  on  its 
bottom  edge. 
5G.  Platform  Scales;  R.  F.  Wolcott,  Claremont,  New  Hampshire. 

Claim — 1st,  The  combination  of  the  two  graduated  wheels,  screw,  and  bar,  arranged  as  set  forth.  2d, 
Attaching  the  lever,  I,  to  the  platform,  levers,  H  n,  and  rod,  arranged  as  described.  3d,  The  construction  and 
arrangement  of  the  fulcrum  arms  of  the  shaft,  projections,  and  plates  of  the  hangers,  and  the  plates  of  tho 
beams,  as  set  forth. 

57.  Apparatus  for  Cooling  Liquids;  Jean  Louis  Bandelet.  Havenconrt,  Franco,  Assignor  to  Henry  Migeon, 

Wolcottsville,  Connecticut;  patented  in  France,  April  13,  1856. 
Claim — A  cooling  apparatus  for  liquids,  composed  of  a  vertical  range  of  pipes  passing  the  liquids  success- 
ively from  the  lower  to  the  upper  pipes  in  said  range,  in  combination  with  the  perforated  trough,  or  its  equiva- 
lent, supplying  the  other  liquid  which  trickles  over  the  surface  of  said  range  of  pipes,  as  set  forth.  ALso,  in 
such  a  cooling  apparatus,  a  seii^s  of  teeth  or  projections  on  the  under  side  of  the  horizontal  pipes,  for  tho 
purpo.se  of  conducting  or  disti'ibuting  the  liquid  falling  successively  from  one  pipe  to  the  other, 

58.  Sk.vte  Straps;  Edward  Behr  and  L.  Fradich,  Assignor  to  Edward  Behr,  City  of  New  York. 

Claim — The  rod  fitted  longitudinally  in  the  stock,  pi'ovided  with  screw  sections,  with  cylinders  fitted 
thereon,  and  on  •  end  of  th  •  he.I  and  toe  .^traiis  attached  to  said  cylinders,  the  latter  being  provided  with  tho 
ratchets,  d  k,  into  which  the  pawls,  e  1.  catch,  as  set  forth. 

59.  Tea  and  Coffee  Pots;  Thomas  Bishop,  As.sigiior  to  self  and  .Tames  M.  Bishop,  Plainville,  Connecticut. 
Claim— The  arrangement  of  the  area,  flanchcs  «pou  the  lid,  with  the  apertures,  in  the  manner  described. 

60.  ShanK-laster;  D.  G.  Chase,  Boston,  Massachusetts,  Assignor  to  George  Parr,  Buffalo,  New  York. 
Claim— The  jointed  eros.s-bars  provided  with  the  swivel  jaws  and  swivel  nuts,  in  connexion  with  the  right 

and  left  screw  shaft,  arranged  as  set  forth. 

61.  Method  of  Adjusti.vg  Circular  Saws;  John  Culville,  Assignor  to  self  and  T.  L.  Colville,  Wilmington, 

North  Carolina. 

Claim— The  expansion  ring  or  plate  of  copper,  or  any  other  snitnble  metal  capable  of  being  expanded, 
for  setting  or  adjusting  the  saw  propei  ly  upon  the  shaft  at  any  given  point  or  points,  when  the  same  is  inter- 
posed between  the  saw  and  fixed  collar. 

62.  Fly-trap;  Wm.  Elwell,  Assignor  to  self  and  N.  0.  Mitchell,  Gardiner,  Maine. 

Claim— Tho  two  boxes,  of  a  qmdrangular  or  other  shape,  provided  with  sliding  glass  tops  and  slidirjg 
bottom,  in  combination  with  the  perforations  surrounded  with  projecting  pins,  for  the  purposes,  arranged  in 
the  manner  set  forth. 

CU.  C.VST  Metal  Pulleys;  John  A.  Evarts,  Assignor  to  Homer  Curtis,  West  Meriden.  Connecticut. 

Cl.dm— Forming  the  core  of  the  slieol  by  covering  the  wheel  with  the  sand,  and  having  the  hole  made 
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through  the  core,  so  that,  in  casting  the  sheel.  the  pintle  or  axis  of  the  wheel  will  be  cast  simnltaneoiisly  with 
the  sheel,  and  the  wheel,  when  the  sand  is  removed,  be  propi-rly  adjusted  with  the  sheel,  as  described. 

64.  RoTARV  Pi'MPS  ;  John  Jewell  Flanders,  Assignor  to  self  and  E.  G.  W.  Bartlett,  Manchester,  N.  H. 

Claim — The  combination  of  the  revolving,  annular,  inverted  gear,  the  pinion,  and  stationary  crescent, 
arranged  to  operate  in  the  case,  as  described. 

65.  Apparatus  for  Manltactcue  ok  Coal  Oil;  II.  K.  Symnies,  Assignor  to  self  and  R.  W.  Holman,  Newton, 

Massachusetts. 
Claim — Ist,  An  oil  retort.  A,  in  combination  M-ith  the  gns  retort,  D,  or  its  equivalent,  for  the  pnrpose  of 
saving  the  gas  which  escMpes  from  ihe  oil  rttort.  and  to  in)prove  its  quality.    '2d.  In  combination  with  the 
two  retorts,  A  and  D,  I  claim  the  jmnip.  or  its  equivalent,  for  the  purpose  of  imparting  to  the  giis  the  necessary 
pressure. 

60.  Pocket  Alarm;  Isaac  Goodspi'ed,  Xorwieh,  Connecticut,  Assignor  to  self  and  George  A.  Mansfield,  Bos- 
ton, .Massachusetts. 
Claim — The  pocket,  thief,  and  burglar  aliirm,  constructed  in  the  form  and  manner  described.    Also,  the 
combination  and  arrangement  of  the  independent  lever,  adapted  to  cap  and  cock  the  alarm,  and  while  both 
the  caj>-tube  and  hammer  are  arranged  within,  and  do  not  project  outside  the  shell  or  case. 

67.  Steam  ISoilers;  .Stephen  II.  Head.  Assignor  to  self  and  Wm.  P.  Parrot,  Boston,  Massachusetts. 

Claim — 111  combination  with  the  furnaces  and  the  lateral  passage  and  damper,  chamber,  F,  located  at  the 
front  of  the  furnaces,  and  between  them  and  flues,  for  the  purpose  and  in  the  manner  set  forth. 

68.  Teleiiraphing  Machines;  George  M.  Phelps,  Troy,  New  York.  Assignor  to  the  American  Telegraph  Co. 

Claim — Producing  from  a  magneto-electric  battery,  the  momentary  electric  currents  required  for  actuat- 
ing the  printing  mechanism,  by  giving  momentary  motion  to  th-  armature  or  other  current-inducing  part  of 
the  magneto-electric  battery,  by  means  of  a  set  of  fingtr-keys.  which,  when  depressed,  are  controlled  in  their 
action  upon  the  current-inducing  part  of  the  magneto-electric  battery,  by  a  mechanical  contrivance  which 
constantly  moves  in  harmony  with  the  unintermittingly-revolving  type-wheel.  Also,  increasing  the  capa- 
bility of  the  instruments  for  telegraphing,  by  so  increasing  the  speed  of  the  transmitting  device  and  type- 
vheel  in  relation  to  the  motion  of  the  parts  which  perform  the  printing,  that  two  or  more  types  shall  pass 
the  platen  while  the  ]irinting  mechanism  is  acting  once.  Also,  turning  the  cylindrical  platen  while  each  im- 
pression is  being  made,  by  means  of  rings  of  teeth  upon  the  type-wheel  and  platen.  And.  finally,  making  a 
revolving  wheel  or  shaft  turn  the  corrector,  armature,  or  another  wheel  or  shaft,  a  cert.ain  fixed  distance,  with 
the  same  speed  as  itself,  at  any  time  and  any  desired  number  of  times,  hi'  the  use  of  a  ratchet  wheel,  catch, 
guide,  and  detent,  arranged  together,  and,  with  the  said  driving  and  driven  wheel  or  shaft,  for  conjoint  opera- 
tion, as  set  forth. 

69.  Clothes  Dryer  ;  Charles  A.  Gale,  Boston,  Assignor  to  Albert  S.  Hall,  Maiden,  and  A.  R.  Davis,  Cambridge, 

Massachusetts. 

Claim — The  combination,  substantially  as  described,  of  the  mantel,  shelf,  and  the  folding  slats,  arranged 
as  set  forth. 
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70.  Clothes  Iroxisg  Apparatus  ;  Corintha  Alden,  Cassadaga,  New  York. 

Claim — The  arrangement  of  the  box  with  the  follower,  or  its  equivalent,  in  combination  with  the  tank, 
as  specified. 

71.  Corn  Planters  ;  Ephraim  C.  Allen,  Le  Roy,  New  York. 

Claim — The  arrangement  of  the  various  parts  of  the  seeding  machine  described. 

72.  Refimxg  SuG.ui ;  John  Aspinall,  London,  England ;  patented  in  England,  February  8, 1859. 

Claim — The  method  described  of  effecting  the  blowing-up  or  melting  of  raw  sugars;  that  is  to  say.  by 
80  supporting  or  upholding  the  sugar  that  successive  portions  will  be  brought  into  contact  with  the  water, 
whereby  the  sugar  will  be  melted  at  or  near  the  surface. 
1o.  Compensating  Penditlum:  Merrick  Bemis,  Ashburnham,  Massachusetts. 

Claim — Arranging  a  part  of  the  rod  in  the  form  of  a  bow  or  sectoral  bend,  and  applj-ing  to  such  bend  or 
part  a  clasp  or  bow  of  metal  having  a  difl'erent  expansive  ratio. 

74.  Device  for  Applying  Steam  as  a  Motor;  Robert  Blair,  Malugin  Grove,  Illinois. 

Claim — The  combination  with  a  radial  lever  or  frame,  and  circular  railway,  and  central  revolving,  power- 
transmitting  shaft  of  a  traction  steam  engine,  when  the  ci-ank  ax  s  of  said  engine  radiate  from  the  central 
shaft,  and  the  inner  traction  wheels  are  made  of  smaller  diameter  than  the  outer  one. 

75.  Corn  Shellers;  Nelson  Burr,  Batavia,  Illinois. 

Claim — The  peculiar  arrangement  of  the  section,  provided  with  the  ring  and  placed  relatively  with  the 
cylinder  and  adjoining  sections. 
7t3.  Shoemaking  Table;  Thomas  Carpenter,  Battle  Creek,  Michigan. 

Claim — The  movable  bottom,  arranged  in  combination  with  the  bench  and  compartment  box,  constructed 
as  described. 

77.  Steam  Y.^lves;  R.  Carkhnff  and  B.  Chalfant,  Lewisburgh,  Pennsylvania. 

Claim — The  peculiar  arrangement  of  the  slide  and  traverse  bar,  t,  which  form  the  valve  of  the  steam  chest, 
the  bar,  u,  and  the  cross-arm  of  rod,  whereby  said  valve  is  allowed  a  lateral  as  well  ;is  a  longitudinal  move- 
ment within  the  chest. 

78.  Girth  Buckles  ;  L.  C.  Chase,  Boston,  Massachusetts. 

Claim — Constructing  a  buckle  with  wings,  or  their  equiv,alents,  and  furnished  with  holes. 

79.  Water-metres;  B.  S.  Church,  Manbattanville,  New  York. 

Claim — 1st,  The  arrangement  of  the  partitions  in  the  trough,  as  described,  in  combination  with  the  air- 
tight chamber,  D,  chamber.  F,  and  tubes,  whereby  that  portion  of  the  water  which  does  not  pass  through  tlpi 
ml'asuriiig  buckets  is  prevented  carrying  off  any  of  the  air  in  the  ch.amber,  D,  2d,  Arranging  in  the  air  cham- 
ber, D,  a  float,  in  combiniition  with  a  valve,  or  its  equivalent. 

80.  P.A.CKIXG  FOR  Sliding  Gas-ughts;  George  Clay.  City  of  New  York. 

Claim — The  combination  with  the  pipe,  D,  shell,  and  pipe,  B,  of  the  elastic  tube,  when  the  latter  is  fitted 
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»>  that  its  cpntriil  poitiou  will  contract  ami  press  upon  the  bvirner  or  upon  the  sliding  pipe,  so  as  to  form  a 
gas-tight  joint. 

81.  Projectiles  for  Rifled  ORDS.tNXE;  J.  W.  Cochran,  City  of  New  York. 

Claim — 1st,  The  lianil  of  copper,  or  other  wire,  apjilieil  in  combination  with  the  cup  or  cup-like  franiB 
•ttacheU  to  the  reiir  of  the  projeciilo.  id,  The  expanding  ring,  applied  in  combination  with  a  conical  surface, 
formed  behind  a  shoulder  on  the  front  part  of  the  projectile. 

82.  Projectiles  for  Hifled  Okdxance  ;  J.  \\.  Cochran,  City  of  New,  York. 

Claim — ^The  application  to  a  projectile  for  rifled  onlnance  of  a  covering,  or  of  one  or  more  bands,  com- 
posed of  a  coil  or  coils  of  copper,  or  other  wire,  wound  upon  its  exterior. 

83.  llAiLROAD  Gate;  D.  W.  Cumstock,  Chicago,  Illinois. 

Claim — Placing  tlie  ends  of  two  pairs  of  adjoining  rails  on  a  rising  and  falling  platform,  when  the  latter 
is  suspended  from  the  short  arms  of  crank  levers,  the  long  arms  of  which  carry  the  panels  of  a  gate. 
8-i.  JiAii.ROAD  Car  Springs;  AVm.  F.  Converse,  Harrison,  Ohio. 

Claim — 1st,  The  combination  of  a  clani])  with  a  disc  sjiring.  in  the  manner  explained.    2d,  In  connexion 
with  the  above,  I  claim  t)ie  series  of  annular  steel  discs  of  uneiiual  diannter. 
85.  Chcrn-dasiier  ;  N.  15.  Cooper,  Gratis,  Ohio. 

Claim — The  arrangement  of  the  arms  on  the  two  points,  one  on  each  side  of  the  upright,  when  the  up- 
right is  made  removable  by  means  of  the  ways. 
S6.  Steam  Boiler;  Edward  Crane,  Dorchester,  Massachusetts. 

Claim — A  tire-box  surrounded  by  a  water-jacket,  the  combination  of  the  tubes  in  the  fire-box  with  the 
boxes  or  chambers,  .so  thata  numberof  tubes  shall  have  the  same  connexions  through  the  said  boxes  or  cham- 
bers witli  the  water-jacket  and  steam  chamber,  and  shall  also  l)e  capable  of  being  put  in  and  taken  out  of  tho 
boiler  at  the  s;ime  time.  Also,  the  use  of  tubes  coiled  or  folded  into  the  fire-box,  and  connected  with  the  wa- 
ter-jacket and  steam  cliamber  through  the  buxes  or  chambers,  as  described,  of  sucli  length  in  proportion  t<i 
tlieir  diameter  that  all  the  water  entering  them  at  the  lower  end  shall  be  converted  into  steam  in  the  lower 
portion,  and  the  steam  be  superheated  in  the  upper  portion  before  it  is  discharged  into  the  steam  chamber. 
Also,  the  use  of  tubes  in  th<!  steam  chamber  for  discliarging  the  steam  generated  in  the  tubes  in  the  fire-box. 
So  bent  that  the  superheated  steam  issuing  therefrom  shall  be  discharged  into  a  drum,  around  the  chimney 
and  against  the  chimney,  in  the  first  instance,  and  then  against  the  surface  of  the  water.  Also,  the  use  of  tho 
drum  around  the  chimney  in  tlie  steam  chamber  for  securing  the  discharge  from  the  tubes,  and  checking  tho 
disturbance  of  the  water  through  tlie  whole  extent  of  the  steam  chamber.  Also,  the  combination  of  the  blow- 
off  cocks  with  the  stop-cocks,  for  the  purpose  of  blowing  off  each  section  of  tubes  separately.  Also,  the  ush 
of  the  tube  coiled  amund  the  chimney,  for  the  purpose  of  taking  the  steam  from  the  steam  chamber,  at  tho 
point  where  it  has  the  highest  temperature. 

87.  Railroad  Car  Wheels;  Kdward  Crane,  Dorchester,  Massacliusetts. 

Claim — A  wheel  having  its  rim  and  tire  secured  togetlier  by  India  rubber  vulcanized  In  place. 

88.  Clothes  Dryer;  Munson  C.  Cronk,  Auburn,  New  York. 

Cliiim — The  combination  and  arrangement  of  the  hollow  post,  the  sliding  piece,  brace  cords,  the  hub,  the 
stands,  the  radial  arms,  and  the  ring,  in  the  manner  specified. 

89.  Pans  for  Evaporating  Cane  Juice;  C.  A.  Desobiy,  Plaquemine,  Louisiana. 

Claim — The  heaters,  of  inverted  cup  form,  applied  within  the  pan,  in  combination  with  the  system  of 
connexions  and  the  two  seriesof  jiipes  below  the  pan,  as  desciibed.  And  in  combination  with  tho  said  heaters, 
connexions,  and  two  systems  of  jiipes,  I  claim  tlie  pipes  passing  through  tho  said  heaters,  as  described. 

90.  Pumps;  Jacob  Edson,  Boston,  Massachusetts. 

Claim — 1st,  The  pectdiar  manner  in  wliicli  I  support  the  cylinder  upon  the  flanches.  in  combination  with 
the  vacuum  chamber,  for  the  purpose  of  insuring  an  unobstructed  passage  between  the  said  chamber  and  tho 
induction  pipe  below  the  valves,  "id.  The  manner  described  of  securing  the  induction  pipe  to  the  pump  by 
means  of  the  projecting  bearing  points,  operating  as  set  forth.  3d,  The  described  combination  and  arrange- 
ment of  the  division  plate  and  the  cylinder,  whereby  the  body  of  the  jiump  is  divided  into  two  distinct  cham- 
bers, the  one  serving  as  an  air  or  water  chamber,  and  the  other  as  a  vacuum  chamber. 

91.  Letter  ScaIes;  Thaddeus  ITairbanks,  St.  Johnslmry,  Vermont. 

Claim — Not  only  with  its  pendulous  weight,  K,  connected  with  the  scale  pan  bj'  a  forked  arm,  provided 
with  bearings  for  receiving  and  resting  on  knife  edge  s  of  a  bar,  extended  from  the  steelyard,  as  specified,  but 
with  a  bar  steelyard  made  without  any  fork,  and  extended  Into  a  stationary  staple  or  stop,  arranged  in  the 
manner  specified. 

92.  Sash-fastener  ;  John  M.  Forrest,  Norfolk,  Virginia. 

Claim — The  springs  and  the  ratchets,  as  constructed,  in  combination  with  the  levers  and  cord,  operating 
as  described. 

93.  Manufacture  of  Gas;  Leonard  D  Gale,  'Washington  City,  J).  C. 

Claim — The  treatment  of  bitumen,  bituminous  coal,  and  their  digflllates,  or  tlieir  equivalents,  liy  first 
converting  the  volatile  portions  to  a  state  of  vapor,  at  a  temperature  below  a  cherry  red  heat,  and  then  forc- 
ing the  vajHjr  so  generated  into  contact  with  a  red-hot  surface,  in  such  a  manner  that  the  gas  generated  may 
be  instantaneously  removed  from  the  said  heated  surface,  and  thus  be  prevented  from  further  decomposition. 
91.  Machines  for  Hoisting  Mare,  &c.:  Thaddeus  A.  Granger,  AVilson  Co.,  North  Caroliiui. 

Claim — The  construction  of  the  cap  timber,  in  combination  with  the  supporting  timber  wliich  forma  the 
swivel,  to  allow  tlie  beam  to  be  moved  to  any  point  desired. 
90.  Manufacture  of  Gas;  Leonard  D.  Gale,  Washington  City,  D.  C. 

Claim — The  treatment  of  all  woody,  resinous,  and  fatty  bodies,  as  well  as  all  tarry  matter,  except  bitumen, 
bituminous  coal,  and  other  distillates, "by  first  converting  the  volatile  |)ortions  to  vajior  at  a  temperature  be- 
low  a  cherry  red  heat,  and  afterward  forcing  tlie  vapor  so  generated  into  contact  witli  a  red-hot  surface  in 
such  a  manner  that  tho  gas  generated  thereby  may  bo  instantly  removed  from  said  heated  surface,  and  thuii 
be  preventid  from  further  decomposition. 
9G.  Applying  Pre.ssure  to  Top  Rolls  of  Drawing  Machinery;  Noah  E.  Hale,  Nashua,  New  Hampshire. 

Claim— The  arrangement  and  combination  of  the  drawing  rolls,  straps,  attached  at  the  ends  of  said  rolla, 
adjustable  burs,  lever,  weight,  rod,  bell  crank  lever,  and  hanger,  as  described. 
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97.  Carriage  Seats;  E.  II.  Harris,  Palmetto,  Georgia. 

Claim — Attaching  the  feat  to  the  body  of  tli-  vehicle  by  means  of  the  bar?  and  rods,  so  as  to  permit  of 
a  certain  degree  of  play  of  Wie  seats  or  tuovenieut  thereof,  independent  of  the  body. 

98.  Ploughs;  J.  P.  Harris,  liyhalia,  Mississippi. 

Claim — The  combination  of  the  separately  adjustable  and  removable  monld-bnard  with  a  snbsoil  share 
situated  behind  and  below  it — the  said  subsoil  share  being  also  separately  removable,  to  allow  the  separate 
use  of  said  mould-board. 

99.  Machines  for  Pclling  axd  Cuttisg  Cotton  and  Corn-st.u,ks  ;  Horatio  F.  Hicks,  Grand  Tiew,  Indiana. 
Claim — The  combination  of  the  reel,  paddle,  drum,  and  cutter,  operating  as  set  forth. 

100.  Sewing  Macuises;  Vim.  Cleveland  Hicks,  Boston.  Massachusetts. 

Claim — As  my  methcKl  of  controlling  needle  thread  in  sewing  machines,  by  a  combination  of  mechanism, 
as  dcscril)ed.  by  which  a  bar  or  wire,  through  which  the  thread  passes  and  by  which  the  thread  is  tightened 
and  loosi  n'  d,  shall  have  the  described  motion  combined,  firstly,  to  be  drawn  np  by  the  needle  bar.  or  its  equiva- 
lent, during  its  entire  upward  motion;  secondly, held  at  rest  until  the  needle-eye  is  at  or  near  the  material  to 
be  sewed;  and  thirdly,  to  be  disen:.;aged  and  allowed  or  caused  to  fall  by  its  own  gravity,  or  by  the  a.*sistance 
of  a  spring,  for  the  purpose  of  gaining  the  amount  of  motion  lost  by  remaining  at  rest  during  the  first  part 
of  the  downward  motion  of  the  needle  bar. 

101.  Horse-shoe;  N.  E  Hinds,  Cooperstown,  New  York. 

Claim — 1st,  The  wider  and  thicker  enlargement  of  the  toe  or  fore  part  of  the  shoe.  2d.  The  trongh-like 
concave  form  of  the  underside  of  the  shoe  and  the  raised  edges  that  ensue,  as  a  consequence  of  the  construc- 
tion of  said  concave  form.    3d,  The  construction  of  calks  made  in  a  V  or  double  V-l'orm. 

102.  Cider  Mills  ;  A.  D.  Hoffman,  Belleville,  Michigan. 

Claim — The  combination  of  the  crushing  rollers,  pressure  rollers,  and  endless  apron,  when  the  crushing 
rollers  are  provided  respectively  with  teeth  and  recesses,  and  the  pressure  roller  provided  with  the  yielding 
bars  and  canvass  covering. 

103.  PcLLET  Blocks  ;  S.  F.  Lewi.s,  San  Francisco,  California. 

Claim — 1st,  The  arrangement  and  combination  of  the  pulleys,  shoe,  and  eccentric  within  the  block.  2d, 
The  teeth  or  projections  and  stop,  formed  respectively  on  the  pullej'  and  shoe,  to  operate  as  set  forth. 

104.  Abdominal  Corsets;  Janus  P.  McLean,  City  of  New  York. 

Claim — A  corset  or  belt  with  cork  brackets  or  projections  on  its  zone,  the  upper  or  top  edge  of  such 
brackets  being  beveled,  in  combination  with  the  abdominal  pads  which  formji  part  of  the  lower  Section  of 
the  corset  or  bandage,  and  are  held  in  their  jilaces  by  the  same. 

105.  Kxife-cleaner;  James  McXamee,  Easton,  Pennsylvania. 

Claim — The  upper  socket,  with  its  pad  operated  by  the  socket.  F,  with  its  pad,  and  the  reservoir,  the  pad 
of  the  lower  socket  is  rendered  adjustable  in  respect  to  the  reservoir. 

106.  Seeding  Machines;  Allen  N.  Merrill,  Batavia,  Illinois. 

Claim — 1st,  The  employment  or  use  of  a  longitudinal  adjustable  shaft,  provided  with  cylinders,  having 
different  sized  seed  cells,  in  connexion  with  perforated  bars,  slides,  and  plate,  arranged  as  set  forth.  2d,  The 
arrangement  and  combination  of  the  spout,  conductors,  shoe  spouts,  and  elevating  arms  on  shaft,  connected 
to  the  conductors. 

107.  Portable  Gas  Apparatus;  John  H.  ililler  and  Samuel  Albright,  Grafton,  Virginia. 

Claim — A  portable  gasometer  furnished  with  a  central  gas  discharge  pipe,  a  central  guide  rod,  a  flexible 
connecting  pipe,  and  one  or  more  ratchet  bars,  and  arranged  in  a  frame  which  is  provided  with  one  or  nioie 
spring  pawls,  for  use  in  a  railroad  car,  or  other  traveling  apparatus,  which  is  subject  to  a  jolting  or  vibrating 
motion,  for  the  purpose  of  supplying  gas  to  a  series  of  gas  burners. 

108.  Skirts  ;  Charles  Minzheimer,  City  of  Xew  York. 

Claim — The  expanding  joint  and  strings,  or  their  equivalents,  at  the  back  of  the  skirt,  in  combination 
with  the  openings  in  the  other. 

109.  Corn  Planters;  Oliver  P.  Moran,  Haynesville,  Missouri. 

Claim — The  combination  of  the  curved  concentric  aperture  in  the  bottom  of  the  seed-box  with  the  slid- 
ing strike  and  meiisuring  holes,  for  the  pur])Ose  of  charging  said  hob  s  from  the  seed-box  with  the  least  pos- 
sible weight  upon,  and  impediment  to.  the  motion  of  the  dropping  wheel.  Also,  the  combination  of  the 
concentric  vibratory  arm  and  projecting  pin  thereon,  with  the  measuring  holes,  for  the  purpose  of  imparting 
the  proper  movement  to  the  dropping  whe!-l.  Also,  the  arrangement  of  the  instant  valve  upon  the  curved 
weighted  hinge,  which  is  pivoted  to  the  sides  of  the  chamber  in  a  position  nearly  verticiilly  over  the  valve, 
in  combination  with  the  slotted  connecting  rod,  for  the  purpose  of  producing  a  superior  thickness  and  deli- 
cacy of  action  on  the  valve. 

110.  Casting  Car  Wheels;  Austin  W.  Moses  and  Joseph  A.  Springer,  Philadelphia,  Pennsylvania. 

Claim — The  described  method  of  casting  railroad  car  wheels,  by  pouring  the  central  portion  of  the  wheel, 
independently  and  in  advance  of  the  tread,  to  allow  said  central  p^irtion  to  cool  and  contract  to  any  desired 
degree  before  adding  the  metal  forming  the  tread  of  the  wheel:  said  end  is  accomplished  by  the  employment 
of  a  ring,  composed  of  any  convenient  number  of  segments,  or  their  equivalents,  and  arranged  to  operate  in 
combination  with  the  annular  [lart  of  the  flask. 

111.  Straw-cutters;  Jacob  H.  Mumma,  Harrisbnrgh,  Pennsylvania. 

Claim — 1st,  The  employment  of  a  hawk-bill  cutter,  constructed  and  arranged  in  connexion  with  a  cutter  ' 
bar  of  a  sti-aw-cntter,  operating  as  set  forth.    2d,  The  slat  bed.  for  the  piirposfs  of  not  oidy  cleaning  the  ma- 
terial from  dirt,  but  also  as  a  feed  to  the  rollers.  3d.  The  employmi-nt  of  the  rib.  f  ed  rollers  for  crushing  and 
dividing  the  sheet  of  material  to  be  cut,  arranged  and  combined  with  a  hawk-bill  cutter  and  bar. 

112.  Sawing  Machines  ;  Adrian  V.  B.  Orr,  Lancaster,  Pennsylvania. 

Claim— The  oscillating  lever,  in  combination  with  the  spring  and  f.cd  lever,  and  operating  either  a  sin- 
gle saw  or  a  pair  of  saws. 

113.  Heating  Apparatus  ;  George  K.  Osbrey,  Providence,  Rhode  Island. 

Claim — The  combination  of  the  alcohol  reservoir  and  vaporizer  with  a  lamp  for  he.ating  the  same,  when 
iuch  vessels  are  connected  by  a  liquid  pipe  and  a  vapor  pipe,  said  pipes  acting  in  such  connexion  to  maintain 
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a  constant  level  within  the  vai)orizer.     Also,  cumbiuing  with  such  device  for  vaporizing,  a  conical  dissemi- 
nator and  a  convex  deflector. 
11-1.  Machine  for  Cutting  Boot  and  Shoe  Soles;  Oeorgo  W.  Parrott  and  Charles  K.  Bradford,  Lynn,  Mass. 

Claim — The  comhination  and  arrangement  of  an  automatic  feed,  solo  by  sole,  with  the  cutting  knives. 
115.  Clarifying  and  Kefinino  Sugar  Juices,  Ac;  Hiram  0.  C.  Paulson,  Flatland,  New  York. 

Claim — The  application  of  alcohol,  in  combination  with  water,  in  all  the  proportions  as  stated,  and  at  the 
tempiralure  of  lioiling  of  said  combined  liiiuids  to  the  melting  or  dissolving,  boiling  or  treating  raw  sugars 
or  juices  of  saccharine  substances. 
11(3.  Cooking  Kange;  'Williani  Pellet,  City  of  New  York. 

Claim — The  comhination  with  a  central  fire-grat(!  having  openings  in  its  side,  and  with  the  side  roasting 
chamliers  or  sjiits,  of  dampers,  wliich  can  ho  iKljusted  so  tliat  tlie  roasting  may  eillier  be  etlected  in  the  siiio 
chambers,  by  direct  action  of  the  burning  coals,  or  by  the  lieat  radiated  from  the  sides  of  the  lire  chambers. 

117.  Sweat-knife  for  Cutting  Hat  and  Cap  Linings;  Edward  R.  Pye,  City  of  New  York. 

Claim — The  employment  or  use  of  the  knife  on  the  projection  of  the  bar,  and  secured  thereto  by  the  set- 
screw,  in  connexion  witli  the  pointed  wheel  attached  to  the  projection. 

118.  Portable  Turn-table  ;  John  Robinson,  of  Eli,  Sharptowu,  Maryland. 
Claim — The  adjustable  sliding  turn-table,  constructed  as  .'specified. 

119.  Stoves,  Ranges,  kc;  Josiali  M.  Reed,  Boston,  Massachusetts. 

Claim — The  application  and  construction  of  the  flue  with  its  door,  as  described. 

120.  Insect  Powdee-blower  ;  Peter  Reynard,  City  of  New  York,  and  Victor  Varin,  Brooklyn,  New  Y'ork. 
Claim — 1st,  The  hall,  attaclied  directly  to  the  chamber  or  neck,  and  acting  to  blow  the  powder  out  of  the 

neck  or  chamber,  either  with  or  without  the  valves,  as  specified.     2d,  Tlie  holder,  composed  of  the  rod,  e,  and 
ring,  provided  with  tlie  rod,  g,  and  the  button,  to  act  on  the  elastic  ball,  us  described. 

121.  Stcmp  Extractors;  C.  Bird  Pate,  Moore's  Mill,  Indiana. 
Claim — The  arrangement  of  levers  and  spar,  as  set  forth. 

122.  Sewing  Machines;  Israel  M.  Rose,  City  of  New  York. 

Claim — The  combination  of  two  needles  and  a  shuttle,  to  operate  as  set  forth,  for  the  purpose  of  produc- 
ing a  stitch  of  the  structure  described. 

123.  Stoves  ;  Christian  Charles  Schieferdecker,  Baltimore,  Maryland. 

Claim — The  combination  (if  the  central  air  space,  containing  material  refractory  to  heat,  with  the  series 
of  surrounding  ascending  and  descending  smoke  flues,  arranged  as  described. 

124.  Sewing  M.4.cniNEs;  Charles  Scofield,  Adams,  New  York. 

Claim — Ist,  The  auxiliary  feeding  plate,  Q,  with  pins  or  teeth  on  its  surface,  in  combination  with  the 
perforatid,  slotted,  main  feeding  plate,  N,  when  said  plate,  Q,  combines  in  itself  the  properties  of  a  spring,  and 
of  a  feed  bar,  and  is  otherwise  arranged  in  the  manner  described.  2d,  The  arrangement  of  the  pivoted  lever, 
adjustable  collar,  pressure  pad,  and  needle  lever,  in  the  relation  shown  to  one  another,  and  fur  united  opera- 
tion in  the  manner  set  forth.  3d,  The  lever,  made  elastic,  laterally  pivoted  at  n,  provided  witli  a  pin,  and 
coupled  to  the  pressure  jiad  by  an  adjustable  collar,  in  combination  with  the  needle  lever  and  the  recess  in  the 
standard.  4th,  The  loojier,  w  x  u  T,  when  the  part  u  t  is  made  rigid  and  attached  to  the  horizontal  rock  shaft, 
and  the  part  w  x  is  made  yielding  or  with  a  spring,  and  formed  or  arranged  on  one  side  of  part  n  T.  and  in 
the  relation  shown  to  a  projection  on  the  peripherical  surface  of  the  actuating  cam.  5th,  The  combination 
of  the  adjustable  intermediate  plate  with  the  jaws  of  the  looper,  for  the  purpose  of  adapting  tlie  same  looper 
without  removing  it  from  the  machine,  which  is  used  for  sewing  either  in  the  double-looped  or  other  stitch 
made  with  two  threads,  for  sewing  in  the  chain-stitch. 

125.  Machine  for  Making  Box  Joints;  James  Stimpson,  Baldwinsville,  Massachusetts. 

Claim — 1st,  The  combinatiou  of  the  hollow  bit,  the  cutters,  or  their  equivalents,  operating  to  form  tho 
tenons.  2d,  In  comhination  with  the  above,  I  claim  the  auger  bit,  operating  to  form  the  holes  to  correspond 
with  tlie  tenons. 

126.  Carving-knife;  Chester  W.  Sykes,  City  of  New  Y'ork. 
Claim — The  combinatiou  of  a  knife  and  shears,  as  described. 

127.  Straw-cutters;  Harvey  Trumbull,  Central  College,  Ohio. 

Claim — The  combination  of  a  self-adjusting  spring  pressure  clasp,  to  or  with  an  automatic  rake,  for  tho 
purpose  of  feeding  the  material  to  the  knife. 

128.  Gates;  Nathaniel  Waterbury,  Fond  du  Lac,  Wisconsin. 

Claim — The  arrangement  and  combination  of  the  pendulous  rod  and  weight  with  the  axis  of  the  pulley. 

129.  IIoT-AiR  Furnaces;  James  WhitehiU,  Frederick,  Maryland. 

Claim — 1st,  A  furnace,  constructed  with  two  separate  fire  chambers  and  grates,  with  an  air  passage  be- 
tween tho  chambers,  closed  at  their  sides,  but  open  at  tlie  bottom  and  top.  2d,  The  comhination  of  the  pecu- 
liar labyriuthian  air  passage  and  the  peculiar  furnace  described.  3d,  The  combination,  with  the  peculiar  fur- 
nace and  peculiar  labyriuthian  air  passage  described,  of  the  curved  cold  air  pipe. 

130.  Cotton  Gins;  Ferdinand  Wutericli  and  Jacob  Koerber,  City  of  New  York. 

Claim — The  arrangement  of  the  finger  shafts,  c  and  D,  operating  in  the  manner  described,  and  acting 
.  together  so  that,  while  tlie  fingers  of  the  shaft,  c.  during  its  revolution,  pull  the  cotton  out  of  the  hopper,  the 
fingers  of  the  shaft,  D,  take  the  cotton  from  the  former,  and  deposit  the  same  upon  the  guiding  rollers. 

131.  Mode  of  Confining  the  Seat  of  the  Driver  on  City  Railroad  Cars;  Wm.  C.  Allison,  Assignor  to  self 

and  John  Murphy,  Philadeliihia,  Pennsylvania. 
Claim — The  comhination  of  the  board,  rod,  with  its  collar,  and  the  catch,  when  the  said  rod  serves  tho 
double  purpose  of  supporting  tho  seat,  and,  in  conjunction  with  the  catch,  of  maintaining  the  seat  folded  up 
out  of  the  way. 

132.  Handles  for  Smoothing  Irons;  Henry  C.  Brown,  Buffalo,  New  York,  Assignor  to  Charles  0.  Brown, 

Dalton,  Massachusetts. 
Claim — A  Tentilating  smoothing  iron  handle,  constructed  as  described. 
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133.  R\ii.RO\D  Car  Springs  ;  "SXm.  E,  Cooper,  Dunkirk,  New  York,  Assignor  to  Charles  D.  Gibson,  City  of 

New^Vork. 
Claim — The  combination  and  arrangement  of  groups  of  four  springs  by  ami  with  the  suspension  bracket 
or  stinup,  ainiugtd  in  tlie  manner  descrilietl. 

134.  Slukping  Cabs;  John  Danuer,  Assignor  to  self  and  J.  M.  Jay,  Canton,  Ohio. 

Claim — Tlie  combination  of  the  hinged  back,  d',  witli  the  liinged  and  reversible  frame,  and  removablo 
piece,  ariimged  to  oiierato  in  relation  to  seat  and  false  back  of  tlie  back,  b'. 

135.  Apparatus  for  IIeatixo  IIydro-cakbon  Liquids;  Pearson  B.  Kitchen,  Assignor  to  Wm.  H.  Marshall, 

I'liilailelphia,  I'enusylvania. 

Claim — The  application  to  gas  generators  of  a  hot  air  chamber,  and  the  submerging  of  one  or  more  air 
pipes  therefrom,  into  and  upon  tlie  chemicals,  for  the  purposes  set  fortli  and  described. 
13G.  Lamps;  A.  II.  Knapp,  Assignor  to  self,  E.  II.  Barstow,  and  A.  K.  Trowbridge,  Newton  Centre,  Mass. 

Claim — The  wick  portion,  arranged  as  described. 

137.  Composition  for  Deterge.m  Purposes;  Ambrose  Lovis,  Assignor  to  self  and  Charles  E.  Hodges,  Boston, 

Massachusetts. 
Claim — The  described  cleansing,  bleaching,  and  disinfecting  liquid,  consisting  of  an  alkaline  silicate  com- 
bined with  chlorine. 

138.  Method  op  DRmxG  Piles  ;  James  A.  Whipple,  Boston,  Assignor  to  self  and  George  A.  Stone,  Koxbury, 

Massachusetts. 
Claim — The  method  or  process  of  driving  piles  by  exploding  charges  of  gunpowder,  or  its  equivalent, 
between  the  i)ile  and  a  fulcrum  or  resistance,  so  that  the  f^irce  of  the  explosion  shall  wholly  or  partially  act 
to  drive  the  pile  in  the  direction  of  its  length,  or  nearly  so. 

139.  Portable  Locomotives;  Joseph  Barrans,  Caledonia  Terrace,  Queen's  Road,  Peckhara,  County  of  Surrey, 

England. 
Claim — 1st,  The  method  described  of  supporting  the  front  portions  of  traction  or  portable  steam  engines, 
by  means  of  a  spring  or  elastic  beam  or  lever,  at  or  near  the  middle  thereof;  the  said  beam  or  lever  being 
arranged  constantly  to  occupy  a  position  in  a  vertical  plane  p;issing  through  the  axis  of  the  Ixjiler,  by  having 
its  near  and  front  ends  ajiplied  and  jointed  respectively  to  tlie  bottom  of  the  barrel  of  the  boiler,  and  to  the 
fore-carriage.  2d,  The  application  and  use,  in  traction  engines,  of  tensional  rods  or  bars  for  retaining  tho 
driving  wheel  centres  at  the  proper  distance  asunder  from  the  axis  of  the  ground  driving  wheels.  3d.  Tha 
aiiplication  and  use,  in  traction  and  portable  sti'ani  engines,  of  ground  driving  wheels,  in  two  or  more  sections 
capable  of  being  put  in  and  out  of  working  action,  for  the  purpose  described,  and  such  wheels  having  teeth 
holding  projections  upon  their  peripheries  of  the  form  and  arrangement  described. 
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1-tO.  Method  of  Printing  Floor  Cloths  ;  James  Albro,  Elizabeth,  New  Jersey. 

Claim — The  production  of  grained  or  variegated  designs  upon  oil  cloth,  by  applying  the  printing  blocks 
to  cushions  or  pads  upon  which  the  colors  have  been  previously  '•  grained  "  or  "combed." 
lil.  Breech-loading  Eire  Arms;  AVm.  H.  Arnold,  Washington  City,  D.  C. 

Claim — 1st,  The  combination  of  the  cap-lever,  shackle  piece,  pin,  and  grooves,  with  the  breech  piston,  for 
operating  as  describid.  2d,  The  combination  of  slide  piece,  joined  as  described,  with  the  pin  and  hammer, 
operating  as  set  forth.  3d,  The  cavity  in  the  piston,  tor  the  reception  of  tlie  rear  projecting  tail-piece  of  the 
ju-ojectile. 

142.  Reclining  Chair;  J.  M.  Baird,  Wheeling,  Virginia,  and  Levi  F.  Smith,  Stonington,  Connecticut. 

Claim — 1st,  The  combination  and  arrangement  of  the  oscillating  pedestal,  vertical  lever,  the  sliding  seat 
frame,  and  stand,  as  desciibeii.  2d,  In  combination  with  the  fall,  the  vibrating  foot-board,  the  oscillating  bars, 
and  pitman,  or  their  equivalents,  in  the  manner  described. 
14.3.  Mechanical  Movements;  Wm.  II.  Baker,  Tamaqua,  Pennsylvania. 

Claim — The  drum,  placed  loosely  on  the  shaft,  and  having  ropes  or  chains,  and  a  weight  or  weights  at- 
tached to  it,  in  connexion  with  the  toothed  spring,  toothed  wheel,  train  of  wheels,  fly-wheel,  and  cam,  fitted 
between  the  friction  rollers  of  the  shaft,  as  set  forth. 

144.  Gauge  for  Iron  Axles;  Wm.  C.  Bamberger,  Washington  City,  D.  C. 
Claim — An  axle  gauge,  constructed  in  the  manner  described. 

145.  SaiP-BUiLDi\G  ;  Jacob  W.  Banta,  Buffalo,  New  York. 

Claim — Extending  the  planking  upon  both  sides  of  the  bow,  and  uniting  their  contiguous  ends  forward 
of  the  dead  wood,  the  jilaukiug  and  dead  wood  being  chamfered  to  admit  of  such  extension  and  union. 

146.  Burr  Cylinders  ;  James  Bidwell,  City  of  New  York. 

Claim — Securing  the  toothed  plate  in  place  by  providing  them  with  projections  or  recesses,  to  fit  to  cor- 
responding recesses  or  projections  provided  in  or  on  the  interposed  jiacking  rings  fitting  to  tho  iKjdy  of  the 
cylinder. 

147.  Mole  Ploughs;  Aaron  Bowers,  Jacob  H.  Griggs,  and  John  Wilson,  Monmouth,  Illinois. 

Claim — The  combination  of  the  peculiarly  constructed  mole  with  the  scrapers  and  presser,  arranged  as 
set  forth.  " 

14S.  Tool  for  Cutting  Corks  ;  Adolful  Brass,  Newark,  New  Jersey. 

Claim — A  cutter  consisting  of  two  curved  blades,  two  spring  or  hinged  arms,  and  a  sliding  ring,  with 
extensions,  as  set  forth. 

149.  Machine  for  Packing  Starch,  kc;  Isaac  A.  Brownell,  Providence,  Rhode  Island. 

Claim— 1st,  The  tunnel,  as  constructed,  for  the  purpose  described.  2d,  Attaching  the  cams  to  upright 
strips  of  wood  or  metal,  which  receive  and  transmit  to  the  said  cams  the  motions  which  reduce  in  bulk  tho 
commodity  placed  therein.  3d,  The  wheel,  F,  for  holding  and  carrying  the  blocks,  in  combination  with  tho 
cam  wheel,  g,  and  the  stud,  &c.,  for  imparting  the  motion  which  reduces  the  commodity  in  bulk,  and  also  the 
iutv-Tmitteutly-rotary  motion  to  the  wheel,  f.    4th,  The  arrang'/meut  of  the  foot  lever,  and  the  rod,  v,  and 
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the  punch,  with  tho  rod  nnd  plate,  for  tlio  purposes  specified  ;  niso.  in  combination  with  tlie  punch,  the  pawl, 
rod,  y,  and  slidinK  hub,  for  libciatinf;  the  whi'el.  F,  iiC  the  proper  time.  5th,  The  rail  and  the  studs,  &c.,  with 
the  stop  for  witlilioUling,  in  thi'  manner  specified. 

150.  Kmttixo  Maciiixes;  Jo.feph  Bullnck,  Cohoes,  New  York. 

Claim — The  enipli'vraent,  in  combination  with  such  a  circular  series  of  stationary  needlo.i,  of  a  series  of 
lever-like  j-icks,aiii>li(il  a.s  described. and  htiving  a  movement  between  the  needles  in  a  diructiou  radial  to  the 
centre  of  the  maeliiiie.  but  no  rotary  motion. 

151.  Martingale  Rinu  ;  Georjie  T.  Bushnidl,  Birmingham,  Connecticut. 

Claim — A  luartiiisrale  ring  whose  exterior  edge  is  thinner  than  the  interior,  in  combinntion  with  an  ex- 
terior band,  whose  edges  extend  down  upon  the  sides  of  the  ring,  forming  a  hollow  or  corrugated  band  on  its 
surface. 

152.  Fastenijjo  Metai  TIoops  on  Cotton  Bales;  John  T.  Butler,  Natchez,  Mississippi. 

Claim — The  combination  of  the  buckle  frame,  made  without  any  opening  in  the  border  of  it.  with  the 
hooks,  when  the  latter  are  received  through  the  former  and  held  in  place  by  the  pressure  of  the  bale  agaiusi; 
them. 
150.  Nozzles  for  Fire  Exgixe.s;  Lysander  Button  and  Robert  Blake,  Waterfiprd,  New  York. 

Claim — The  removable  ring,  constructed  and  combined  with  the  adjutage,  as  set  forth. 

154.  Ore-washer;  M'illiam  L  Carter,  Marietta,  Pennsylvania. 

Claim — A  double  conical-shaped  vessel,  provided  with  teeth  or  cutters  inside  at  the  end  where  the  ore  is 
received,  and  the  grinders,  with  tlie  means  described  for  siip])ortiiig  and  adjusting  th'  same. 

155.  Machines  for  Folding  Paper;  Cyrus  Chambers,  Jr.,  Philadelphia,  Pennsylvania. 

Claim — 1st,  So  arranging  the  drop  roller  that  it  shall  co-operate  with  one  of  the  feeding  rollers  in  fecd- 
ing-in  the  sheet.  2d,  Fornung  grooves  in  the  folding  rollers  for  the  reception  of  the  adjustable  guides.  3il, 
The  combination  of  the  carrying  roller  with  the  folding  roller  for  carrying  in  the  sheet.  4th,  (Jiving  the 
curved  bars  a  projection  beyond  the  svirfacc  of  the  rollers,  for  the  purpose  of  raising  or  bearing  off  the  sheet 
from  the  folding  roller.  5th,  Moving  the  folding  knife  inaii  arc  around  one  of  theftdding  rollers.  6th,  Placing 
the  centre  of  the  arc  in  which  the  folding  knife  moves,  near  or  within  the  periphery  of  the  roller  arounil 
which  it  moves.  7th,  Corrugating  the  sheet  as  it  p:isses  from  one  folding  nuchainsm  to  a  position  to  be  acted 
upon  by  the  next,  for  the  purpose  described.  8th,  Turning  or  ennihictirig  the  pajier  by  means  of  the  bent 
bars,  in  the  manner  specified.  9tli,  The  combination  of  the  bent  bars  with  tie'  slrai;_'lit  bars  and  adjustable 
stop,  arranged  in  the  manner  described.  10th,  The  combination  of  the  bent  bars  with  the  tapes  and  stop,  for 
the  purpose  specified.  11th,  The  oscillating  packer  or  plunger,  having  its  centre  of  motion  below  the  point 
of  contact  with  the  folded  sheets.  12th,  The  yielding  catches  for  preventing  the  return  of  the  jiacked  sheets, 
constructed  as  described.  13tli,  Making  one  or  m  )ro  n  itches  in  the  plunger  for  cleaning  the  yielding  catches. 

156.  Harvesters;  George  E.  Chenoweth,  Baltimore,  Maryland. 

Claim — The  described  arrangement  and  cond)ination  of  the  finger  bar  and  main  frame,  whereby  the  Inr 
can  be  folded  forwards  to  the  side  of  the  machine  with  its  front  downwards,  so  that  the  platform  can  remain 
attached  to  the  bar,  and  occupy  a  vertical  position  therewith  when  folded  to  this  position. 

157.  Churn;  Philip  L.  Clow,  Cohoes,  New  York. 

Claim — 1st,  Hanging  the  outer  parts  of  two  contrarily-revolving  dashers  to  the  central  portions  by  hinge.s, 
in  the  manner  set  forth,  2d,  The  arrangement  of  the  air-pump  and  water  reservoir  with  the  revolving  dashers 
and  cream  vessel,  as  described. 

158.  Rotary  Churn;  Aaron  L.  Cornell,  City  of  New  York. 

Claim — The  arrangement  of  the  rotating  shafts,  armed  Mith  the  concave  or  recessed  crags  or  dashers, 
witliiu  the  two  concave  or  half-cylinder  chambers,  placed  back  to  back. 

159.  Apparatus  for  Working  Ships  Boats;  II.  Davidson,  of  the  United  States  Navy. 

Claim — The  boat  apparatus,  consisting  of  the  reel,  the  attaching  and  detaching  hooks,  constructed  a.s 
specified. 

160.  Mowing  Machines  ;   Thomas  11.  Dodge,  Washington  City,  D.  C. 

Claim — 1st,  The  arrangement  and  combination  of  the  levers,  standards,  and  cords,  with  shoe,  whereby 
the  driver,  from  his  seat  on  the  machine,  can  elevate  either  end  of  the  finger  bar  independently  of  the  other. 
or  the  entire  bar,  2d,  The  combination  of  the  cutting  appai'atus  with  the  main  frame  and  mechanism,  so 
constructed  and  arranged  that  the  driver  can.  without  leaving  his  seat  on  the  machine,  fold  up  and  unfold 
the  finger  bar  without  taking  hold  of  it  with  Ids  hand.  3d,  The  combination  !\)id  arrangement  of  the  levers 
with  the  driver's  seat  and  cord  or  chain,  whereby  the  driver  may.  when  necessary,  employ  both  his  hands  and 
his  feet,  together  with  the  power  of  the  team,  to  raise  the  finger  bar  and  cutting  apparatus.  4th,  So  combin- 
ing mechanism  with  the  machine  as  that  the  driver  can  employ  the  power  of  the  team  to  ajssist  to  elevate  the 
finger  bar  and  cutting  apparatus  at  pleasure,  without  changing  the  horizontal  position  of  the  main  frame. 
5th.  In  a  reaping  and  mowing  machine,  the  folding  guard  and  rein-hitch,  in  combination  with  the  driver's 
seat.  6th,  The  flexible  or  adjustable  draft  connexion  to  which  the  team  is  attached,  in  combination  with  the 
coupling  arm  and  shoe.  7th.  The  spiral  cutters,  when  cimstrueted  and  arranged  as  shown  in  fig.  11,  and  ope- 
rating as  set  forth.  8th.  Hinging  the  track-clearer  to  the  extension  piece  bj'  means  of  the  cranks,  for  the 
purposes  described.  9th,  So  constructing  the  track-clearer  that  its  weight  may  be  adjusted,  in  the  manner 
set  forth. 

161.  Cotton  Scrapers;  Miles  Earnhart,  Cold  Water,  Mississippi. 

Claim — The  arrangement  and  combination  of  the  double  adjustments  of  the  mould-board  with  the  stock 
and  rigid  supporting  brace,  as  specified. 

162.  Telegraphic  Machines;  Moses  G.  Farmer,  Salem,  Massachusetts. 

Claim — The  use  of  a  key  or  circuit-breaker,  which  shall  close  one  circuit  before  or  at  the  same  time  that 
it  opens  another,  in  connexion  with  an  electro-magnet  with  two  sets  of  helices  operating  on  one  and  the  same 
armature  lever,  or  two  separate  electro-magnets  operating  upon  on"  and  the  same  armature  lever,  for  the  jiur- 
])0se  of  transmitting  two  messages  simultaneously  upon  a  single  wire. 
103.  Milk  Can;  William  Frost,  Amenia.  New  York. 

Claim — X  milk  can  provided  with  tinned  iron  hoops,  with  their  ends  connected  togctlier  by  rivets  and 
solder,  either  or  both,  and  secured  on  the  can  by  solder. 
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164.  Construction  of  Ships  and  other  Navioahle  Vjcssels;  Rullin  Germain,  Buffalo,  New  York. 

Claim — Ist,  Vessels  for  iiavi;;atioii  wlieii  tlie  bow  aiiJ  stern  sections  sliall  taper  uniformly. and  the  vossel 
lu'low  its  water-lines  be  of  the  furni  and  niod>l  described,  and  when  the  relative  proptirtinns  as  to  length, 
lireadth  of  beam,  and  draft  of  water  sliall  be  such,  tliat.  if  a  right  line  be  drawn  longitudinally  through  the 
middle,  commencing  at  the  water-line  at  the  bow  and  terminating  at  the  water-line  at  the  stern  (when  the 
vessel  is  loaded),  and  another  line  be  drawn  at  right  angles  to  said  line  along  the  water  surface,  from  the  wa- 
ter-line on  one  side  to  the  water-line  on  the  otiier  side,  at  the  middle  of  the  part  of  the  vessel  where  a  cross- 
section  belnw  the  water-line  is  greatest,  and  from  every  point  in  this  last-described  line  light  lines  be  drawn 
to  each  rnil  nf  the  first-described  line,  the  average  of  all  the  angles  made  by  these  last  lines  with  the  first- 
described  line  shall  not  exceed  two  degrees.  2(1,  The  combination  of  the  fin-like  projection  with  a  vessel  con- 
Btructeil,  b'low  its  water-lines,  as  described.  3d,  The  combination  of  the  overhanging  deck  with  a  vessel  con- 
structed, below  its  water-lines,  as  described.  4th,  Constructing  the  pilot-house  and  smoke-stacks  (separately.) 
in  respect  to  their  forward  and  rear  parts,  in  a  tapering  or  wedge-like  form.  5th,  The  combination  of  the 
notched  plates,  the  iron  knee,  and  rivets,  with  a  vessel  constructed  as  described. 

165.  Cylinders  for  S.mootihng  Walks,  &.c.  ;  James  Giles,  Drydcn,  and  C.  B.  Tompkins,  Ulysses,  New  York. 
Claim — Making  cylinders  for  rollers  and  other  purposes,  with  grooved  metal  flanches,  into  which  wood 

staves  are  fitted,  which  form  the  rolling  surface.  Also,  the  mode  of  making  and  applying  cross-bars  between 
rollers,  when  two  or  more  cylinders  are  required  for  smoothing  surfaces,  as  described. 

166.  Apparatus  for  Starting  City  Railroad  Horse  Cars;  George  Hamel,  Abington,  Pennsylvania. 
Claim — The  relative  arrangement  of  the  levers,  the  pawls,  in  combination  with  the  rest  pins  and  inclined 

plane-s,  the  draw-bar,  in  combination  with  the  inclined  pieces  and  the  staying  pins,  for  holding  and  releasing 
the  draw-bar.  Also,  in  combination  with  the  said  draw-bar,  the  devices,  H  l  K  L  and  M,  arranged  so  as  to  bo 
operated  by  the  cam  for  their  re-adjustment,  in  the  manner  described. 

167.  I'OTATO  Harvesters;  Jacob  E.  Hardenbergh,  Fultonville,  New  York. 

Claim — 1st,  The  employment  or  use  of  an  adjustable  share,  in  connexion  with  the  rotary  screen,  and  with 
or  withont  the  discharging  device,  the  parts  being  ai)plied  to  a  mounted  frame,  and  arranged  to  operate  as  .set 
forth.  2d,  The  mtary  discharging  device,  jilaced  eccentrically  on  the  screen,  kept  in  proper  relative  position 
therewith  by  the  plate,  and  rotated  from  the  screen  by  the  projection.  3d,  Tlie  combination  of  the  share, 
rotary  screen,  and  discharging  device,  when  attached  to  a  mounted  frame,  and  arianged  so  that  the  screen  and 
the  discharging  device  may  be  adjusted  independently  of  the  share,  and  the  discharging  device  rotated  by  the 
screen,  and  kept  in  an  eccentric  position  tliereon  for  the  purpose  specified. 

168.  Machines  for  Grinding  Glass;  Albert  II.  Hook,  City  of  New  York. 

Claim — The  combination  of  the  inclined  carriage  and  cj'linder,  arranged  in  the  manner  specified. 

169.  Bedstead-fastening  ;  Elisha  G.  Hopkins,  Penn  Yan,  New  York. 

Claim — The  construction  and  arrangement  of  the  paits,  ode  and  f,  as  specified. 

170.  Harvesters;  M.  G.  Hubbard,  City  of  New  Y'ork. 

Claim — The  universal  joint  in  the  reel  in  which  the  arms  and  wings  are  pivoted,  or  flexible  and  yielding. 
Also,  the  combination  of  the  flexible  reel  with  the  flexible  platform,  in  the  manner  specified.  Also,  the  outer 
reel-arin,  in  combination  with  the  flexible  reel  and  platform,  as  describid. 

171.  Propeller;  Daniel  Hughes,  Rochester,  New  Y'ork. 

Claim— The  arrangement  of  the  spiral  screw  propellers,  so  that  their  blades  shall  work  nearly  in  contact, 
and  thus  present  a  broad,  unbroken,  resisting  surface. 

172.  Belt-awl  and  Punch;  Wm.  J.  Innis,  Providence,  Rhode  Island. 

Claim — The  combination  of  the  punch,  awl,  and  spring  handle,  as  described. 

173.  Fastening  for  Jail  Doors;  Enoch  Jacobs,  Cincinnati,  Ohio. 

Claim — 1st,  Making  the  casings  of  heavy  iron  doors  of  double  angle  iron,  as  described.  2d,  Fastening 
iron  doors  by  swinging  bars,  working  in  the  outside  cavity  of  the  double  angle  iron  casing,  in  the  manner 
set  forth. 

174.  Churn;  Thomas  A.  Jebb,  Buffalo,  New  York. 

Claim — The  arrangement  of  the  short  dash-blades  and  long  dash-blade  relatively  to  each  other  and  to  the 
segmental  stave,  so  that  the  short  dash-blades  will  revolve  within,  and  the  long  dash-blade  under,  the  lower 
beveled  end  uf  the  segmental  stave. 

175.  Seeding  Harrows;  Arthur  E.  Jerome,  Monroeville,  Ohio. 

Claim — 1st,  Making  t^p  axis  on  which  tlie  harrows  rotate  hollow,  and  in  the  form  of  a  drill-tooth.  2d, 
Combining  a  corn  planter  or  a  broadcast  sower  with  the  harrows. 

176.  Ploughs;  W.  T.  Jones,  Joliet,  Illinois. 

Claim— The  attaching  of  the  mould-board,  land-side,  and  share,  to  the  standard,  by  means  of  a  joint  or 
binge,  the  plates  or  leaves  of  which  are  provided  with  screws,  and  arranged  as  set  forth.  Also,  constructing 
the  standard  with  a  forked  upper  end,  in  connexion  with  the  rod,  lug,  and  ttanch,  arranged  to  admit  of  tUo 
jjroper  attachment  of  the  beam  and  handles  to  the  plough. 

177.  Billiard  Table;  J.  G.  Kappner,  City  of  New  York. 

Claim — The  combination  with  the  cushion  rail  of  the  circular  guide  plate,  pivoted  cross-arm,  and  hook, 
as  described. 

178.  Machine  for  Rabdeting  Wooden  Soles  for  Shoes;  John  Kimball,  Boston,  Massachusetts. 

Claim — 1st,  The  combination  of  the  convex  guide  rest  with  the  pressure  roller  and  feed  roller,  arranged 
as  set  forth.  2d,  In  combination  with  the  rotary  cutters  and  feed  rollers,  the  fixed  tool,  in  the  manner  set 
forth. 

179.  Harvesters;  William  A.  Kiiby,  Buffalo,  New  York. 

Claim— Locating  the  rakers  seat  over  the  open  space  at  the  side  of  the  platform,  so  that  the  delivery  may 
be  at  any  point  along  the  whole  side  of  said  platform  that  the  raker  may  desire. 

180.  Beer  Pitcher;  William  S.  Mathews,  Meriden,  Connecticut. 

Claim— A  pitcher  with  two  strainers,  one  at  the  bottom  and  the  other  at  the  top  of  a  partition. 
ISl.  Extension  Table;  Louis  Meyer,  Columbus,  Georgia. 

Claim— The  beveled  arms  or  braces,  central  cross-piece,  and  stops,  on  the  brace  arms. 
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182.  Mode  of  Operating  Brakes  on  Railroad  Cars;  David  Mnmma,  Jr ,  Ilarrisburgh,  Pennsylvania. 
Claim — The  employment  of  tlie  movable  plate  provided  with  ashcie,  in  combination  with  a  friction  wheel, 

n,  a  levir,  and  wheel,  ii,  so  arran;;ed  tliiit  friction  from  eald  shoe  and  plate  tn:i.v  lie  applied,  in  tht  maimer  8et 
forth.  Also,  the  arrangement  of  the  brake  chain  attached  to  the  axle,  so  the  said  axle  may  be  employed  us 
a  lever. 

183.  Potato  IIarvesters;  J.  D.  Otstot,  Springfield,  Ohio. 

Claim — The  arrangement  and  combination  of  the  bent  lever,  excavator,  rotary  rake,  hopper,  and  driving 
■wheels,  in  the  manner  set  forth. 

184.  Machine  for  Making  Wooden  Boxes;  George  F.  Palmer,  Farmington,  Xew  Hampshire. 

Claim — Ist,  The  arrangement  of  the  cutteis,  in  combination  with  the  stationary  saws  and  with  the  ad- 
justable saws.  2d,  The  employment  of  the  expamling  sliding  platforms,  arranged  in  combination  with  the 
saws. 

185.  WASnixo  Machine;  John  Patton,  Arcadia,  Indiana. 

Claim — The  spiral  springs,  clamp,  and  the  hook,  in  combination  with  the  groove  in  the  cylinder,  poles, 
chains,  cross-piece,  rollers,  board,  com|)ound  wringer  and  rinser,  and  cylinder,  when  operated  as  described. 

186.  Ccltiv.wors;  Isaac  N.  Pyle,  Decatur,  Indiana. 

Claim — The  arrangement  and  combination  of  the  curved,  pivoted  wing  rods,  curved  adjustable  central 
rod,  looped  sockets,  vertical  movable  standards,  roils,  braces,  and  handles,  as  described. 

187.  Machine  for  Cdtting  Tenons;  J.  K.  Perry,  Port  Clinton,  Pennsylvania. 

Claim — 1st,  The  combination  of  the  right  and  left-hand  screw  with  the  cutter  heads,  in  the  manner  set 
forth.     2d,  Constructing  the  cutter  bits  with  lugs  to  receive  the  shoulder  bits,  as  sipecified. 

188.  Ego-beater  or  Ice-cream  B'reezek;  John  Pyne  and  AVasliington  Barr,  Ilarrisburgh,  Pennsylvania. 
Claim — The  ice-cream  freezer  or  egg-beater,  the  bottom  having  corrugated,  perforated  circles,  in  which 

the  shaft  and  wires  of  the  dasher  revolve,  as  described. 

189.  Apparatds  for  Elevating  Cannon;  George  M.  Kansom,  of  the  United  States  Navy. 

Claim — The  application  of  trunnions  and  bearings,  or  equivalents,  to  the  nut.  in  combination  with  joint- 
ing or  hinging  the  upper  end  of  the  upper  screw  to  the  cisc.ible,  or  to  a  saddle  attached  to  or  supiMirting  the 
cascable.     Also,  the  combination  of  the  cascable  saddle  with  the  elevating  screw  and  cascable  of  the  gun. 

190.  Lath  Machine;  John  H.  and  Albert  E.  Redstone,  Indianapolis,  Indiana. 

Claim — 1st,  Operating  the  knife  plite  by  the  sliding  bar  and  groove  or  yoke,  in  combination  with  the 
roller  attached  to  the  knife  plate.    2d,  The  guides,  roller,  slide,  pins,  and  slots,  combined  as  set  forth. 

191.  Bakers  Ovens;  Nathan  F.  Rice,  New  Orleans,  Louisiana. 

Claim — A  series  of  ovens  placed  on  different  floors  of  a  building,  and  heated  successively  by  products  of 
combustion,  directed  and  controlled  by  the  described  combination  of  flues,  dampers,  and  air  chambers. 

192.  Letter  Envelope;  Albert  C.  Rich.ard,  Newtown,  Connecticut. 
Claim — A  letter  envelope,  haviug  the  properties  fully  set  forth. 

193.  Billiard  Table  Cushion  ;  George  D.  Sharp,  City  of  Xew  York. 

Claim — The  combination  of  the  hollow  cushion  with  a  square  or  slightly  beveled  face  for  the  ball  to  im- 
pinge against,  thus  producing  a  spring  of  greater  ductibility  than  other  billiard  table  cushions  have. 

194.  Fore-iron  for  the  Use  of  Shoemakers;  S.  A.  Shurtleff,  North  Carver,  Massachusetts. 
Claim — The  adjustable  beading  plate,  applied  to  a  stock  and  arranged  as  specitied. 

195.  Sewing  Machines  ;  E.  C.  Singer,  Port  Lavaca,  Texas. 

Claim — The  feed  device,  the  essential  features  of  which  are  the  plate,  the  block,  and  the  lever  and  stop, 
operated  by  the  grooved  sliding  bar,  arranged  in  tiie  manner  set  forth. 

196.  Billiard  Register  ;  Ferdinand  31.  Sofge,  Macon,  Georgia. 

Claim — The  arrangement  of  springs,  operated  by  means  of  cylinder.  A,  npon  tally,  d.  Also,  in  combina- 
tion with  the  above,  the  cylinder,  c,  in  connexion  with  the  tally,  1  and  2,  or  any  number  of  tsillies  and  springs. 

197.  PocNCiNG  Hat  Bodies;  W.  II.  Tupper,  City  of  New  York. 

Claim — The  employment  of  an  air  blast  to  cleanse  and  hold  the  body  within  the  hollow  cone,  while  the 
said  body  is  being  rotated  and  pounced. 

198.  PLauGHs;  John  T.  Townsend,  Brenham,  Tex.is. 

Claim — The  arrangement  and  combination  of  the  land-side,  standard,  mould-hoard,  share,  braces  or  arms, 
and  cross-bar. 

199.  Machines  for  Inserting  Eyelets;  William  II.  Rodgers,  City  of  New  York. 

Claam — A  single  punch,  operated  as  descrilied,  in  combination  with  the  connexion  lever,  cutter,  and  yield- 
ing spring  guide  point. 

200.  PoKTABLE  Pump;  William  T.  Vose,  Newtonville,  Massachusetts. 

Claim — An  improved  pump,  constructed  with  a  barrel  and  the  foot-stand  or  rest,  arranged  together  as 
described. 

201.  Mode  of  Advertising;  Edward  Weibe,  Brooklyn,  New  York. 

Clain — The  described  mode  of  exhibiting  advertisements,  operated  automatically. 

202.  Signal  Beis,;  Joseph  A.  Woodward,  Philadelphia,  Pennsylvania. 

Claim— The  lever  escapement  bar,  with  the  elliptical  slot  and  projecting  point,  in  combination  with  the 
projecting  point  of  the  hammer  or  striking  arm. 

203.  Steam  Pumping  Engines;  William  Wright,  Hartford,  Connecticut. 

Claim— 1st,  The  applic-ation  of  the  forked  yoke,  inclined  arms,  and  levers,  in  conjunction  with  an  inde- 
pendent hydraulic  cylinder  or  engine,  for  worki'ng  the  valve*  of  a  steam  engine  properly,  opening  and  elof-ing 
them,  and  effecting  the  cut-ofif  at  the  proper  points,  and  performing  all  the  offices  and  obtaining  all  the  useful 
results  of  a  well  regulated  and  effective  valve  gearing,  'id.  The  combination  of  the  forked  frame  and  inclined 
arms  for  controlling  and  regulating  the  length  of  stroke  between  certain  points  on  the  faces  of  said  planes, 
and  graduating  it  between  these  points  at  the  will  and  pleasure  of  the  engineer,  so  as  to  reduce  the  cleaiance 
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in  tliP  steam  cylimlor  to  a  niiniiiuim.  Srt,  Tho  manner  in  which  the  main  valve  of  the  hydraulic  cylinder  is 
lirousht  into  action  at  proper  ainl  lixed  intervals,  and  working  the  steam  valves  of  the  engine  independently 
of  the  forked  frame  and  its  inclined  arm,  should  the  latter  part  of  the  gearing  fail,  from  any  cause,  to  assist 
in  perf.irming  their  duty.  4th,  The  application  of  the  auxiliary  valve,  in  combination  with  the  main  valve 
of  the  hydraulic  cylinder,  for  efl'ecting,  at  the  proper  point,  the  opening  of  the  steam  valves  instantaneously 
and  aheiid  of  the  steam  piston;  or  in  other  words,  for  giving  the  lead  to  the  valve  as  effectually  as  an  eccen- 
tric will  on  a  crank  engine,  and  forming  a  cushion  for  the  piston  at  the  end  of  the  stroke,  reversing  the  move- 
ment and  holding  the  valves  wide  open  until  the  cut-off  is  accomplished.  5th,  The  mechanism  for  accompliah- 
jng,  positively,  the  cut-off  and  insuring  the  closing  of  the  v:ilvis,  and  in  connexion  therewith,  the  method  of 
regulating  and  a(\justing  the  same  to  any  retjuired  point  of  the  cut-off  that  the  beneficial  working  of  the  en- 
gine may  deniiind. 

204.  Pumps;  'William  Wright,  Hartford,  Connecticut. 

Claim — 1st,  The  constrnction  of  the  pump  liy  the  application  of  an  auxiliary  barrel  to  the  working  or 
brick  barrel,  and  connecting  both  barrels  by  a  double  heat  valve,  thus  effecting  a  combined  opening  through 
the  auxiliary  and  the  bucket  valves,  with  a  minimum  lift  of  said  valves  greater  than  the  area  of  the  pump 
itself,  and  obviating  to  a  great  degree  the  frictional  resistance  that  would  be  produced  by  passing  all  the  water 
through  the  pump  bucket  valves  alone,  preventing  all  throttling,  and  permitting  the  engine  to  work  more 
regularly  and  economically.  2d,  The  placing  of  one  puniji  above  the  other,  and  connecting  both  together,  and 
Iiassing  "the  load  of  one  througli  the  working  and  auxiliary  barrels,  and  tlie  bucket  and  auxiliary  valves  of 
the  other,  and  vice-versa,  thus  allowing  the  engine  to  have  complete  control  over  the  column  of  water. 

205.  Mode  of  TELEORAPnixo;  Samuel  K.  Zook,  City  of  New  York. 

Claim — The  construction  of  the  telegraphic  lines  of  metallic  conductors  of  a  high  conducting  power,  hav- 
ing the  [lortions  of  the  wire  conductors  which  are  between  the  two  telegraphic  extremes  in  the  earth,  or  sub- 
merged in  the  ocean  or  rivers,  not  artificially  insulated,  but  nsing  the  earth  or  water  as  the  natural  insulator 
of  those  parts,  in  combination  with  the  artificially  insulated  portions  of  the  wire  on  each  or  either  side  of  the 
battery  or  batteries. 

206.  M.\cniNERY  FOR  Drying  Cloth;  Charles  F.  Bennett,  Warehouse  Point,  Assignor  to  Julius  H.  Baker,  East 

M'indsor,  Connecticut. 
Claim — The  extra  adjusting  vibratory  arrangements,  whereby  the  cloth  can  be  spread  and  straightened 
on  the  selvage  while  passing  over  the  rollers. 

207.  Harvesters;  .John  Butter,  Buffalo,  New  York,  Assignor  to  J.  A.  Saxton,  Canton,  Ohio. 

Claim — The  combination  of  the  shoe  with  hinged  and  adjusting  rods,  plate,  and  cup,  arranged  as  set  forth. 

208.  Tempering  Steel  Wire;  Wm.  Darker,  Jr.,  West  Philadelphia,  Assignor  to  J.  B.  Thompson, Philadelphia, 

Pennsylvania. 
Claim — Combining  the  drum  by  which  the  steel  ribbon  or  wire  is  drawn  througVi  the  fire  and  bath,  with 
the  main  or  counter  shaft,  fnim  which  it  derives  motion,  by  means  of  a  i)air  of  cone  pulleys  or  belt. 

209.  Making  Clasps  foe  Hoop  Skirts;  .T.  H.  Doolittle,  Assignor  to  Wallace  &  Sons,  Ansonia,  Connecticut. 
Claim — Manufacturing  metal  clasps  for  fastening  the  tapes  on  hoop  skirts,  and  for  similar  or  analogous 

]>urposes,  by  cutting  the  scraps  from  the  metal  strips  so  tint  the  blanks  will  be  attached  thereto,  and  while 
thus  connected,  f  d  to  the  swaging  or  raising  device,  and  swaged  in  proper  form  to  produce  the  clasps. 

210.  Cocks  for  Water-closets;  Darius  Wellington,  Assignor  to  C.  Wellington,  Boston,  Massachusetts. 
Claim — The  employment  or  u.«e  of  the  valve  anil  plunger,  connected  by  the  stem  placed  within  a  auitable 

cylinder,  and  arranged  relatively  with  the  supjdy  and  discharge  pipes,  to  operate  as  set  forth. 

211.  Curtain  Fixture;  Lewis  White,  Assignor  to  self  and  E.  P.  Miller,  Hartford,  Connecticut. 

Claim — The  application  of  the  bracket  and  brake,  incombinatiou  with  the  pulley,  cord,  and  pendant  lever, 
thus  forming  a  double  brake. 

212.  Machine  for  Bundling  Kindling  Wood;  AVm.  L.  Williams,  Assignor  to  self  and  Thomas  J.  O'Connor, 

City  of  New  York. 
Claim — 1st,  The  follower,  acting  to  lift  a  bundle  of  wood  through  a  ring  or  opening,  and  separ.ate  the 
same  from  the  mass  of  split  kindling  wood  in  the  trough.  2d,  The  ring  separator  or  the  kiiite,  acting  to  split 
or  separate  from  the  mass  of  kindling  wood  a  bundle.  3d,  The  combination  of  the  follower  and  ring  sepa- 
rator or  knife,  in  the  manner  set  forth.  4th,  Two  or  more  slides  with  curved  ends,  acting  against  and  on 
opposite  sides  of  a  bundle  of  kindling  wood  to  compress  the  same  previous  to  being  secured  by  a  wire  or  string. 
Sth,  The  compressing  levers,  in  combination  with  the  slides  to  act  in  compressing  the  bundle  of  wood,  fith. 
The  twisting  jaws  or  pincers,  fitted  to  receive  the  wire  in  the  manner  specified,  so  that  the  act  of  revolving 
said  jaws  to  twist  the  wire  shall  first  draw  the  wire  tight.  7th,  The  weight  hung  on  the  levers  and  acting  to 
))ring  the  ends  of  the  wood  level. 

213.  Rotary  Engines  :  Henry  C.  Rice,  Worcester,  Administrator  of  the  estate  of  John  II.  Hathaway,  deceased, 

late  of  Mil  bury,  Massachusetts. 
Claim — The  combination,  with  the  cross-head  which  carries  the  abutment  or  cylimler  head,  of  the  rock 
shaft,  the  toggle,  and  the  vibrating  arm,  api)lied  and  opeiating  as  described,  in  combination  with  the  guide 
arms.     And  in  combination  with  the  above-mentioned  rock  shaft,  I  claim  the  arm,  slide,  lever,  and  eccentric, 
applied  to  produce  an  intermittent  or  remittent  motion  of  the  said  rock  shaft. 

214.  Type-setters  and  Distributors  ;  Thomas  W.  Gilmer,  Charlottsville,  Virginia,  Administrator  of  John  B. 

Gilmer,  deceased,  late  of  same  place. 
Claim — AVithdrawing  the  type  from  the  type-ca.=e  and  setting  them  in  line  in  the  composing  stick,  with- 
out the  aid  of  intermediate  carrying  mechanism,  but  by  the  direct  application  of  the  com])osing  stick  to  the 
type-case.  Also,  distributing  the  type  to  the  type-case  by  the  direct  application  of  the  di.«tributing  stick  to 
.said  case.  Also,  in  combination  with  the  type-case  and  the  holding  dog,  arranged  and  operated  so  as  to  retain 
the  type  as  tliey  descend  opposite  the  mouth  of  the  case,  and  release  tho  type  when  the  mouth  of  the  compos- 
ing stick  is  in  position  to  receive  them.  Also,  arranging  the  type-case,  so  that,  by  a  retrograde  movement  of 
the  case,  the  type  is  discharged  into  the  composing  stick.  Also,  in  combination  with  the  composing  stick,  the 
spring  mouth-plate  to  hold  the  type  as  they  enter  the  stick.  In  combination  with  the  sjiring  mouth-plate.  I 
claim  the  lip,  1,  arranged  to  assist  in  withdrawing  the  type  from  the  case,  and  to  prevent  their  turning  or  fall- 
ing out  of  the  composing  stick  as  they  are  withdrawn  from  the  case.  Also,  discharging  the  type  into  the  case 
through  the  bottom  of  the  distributing  stick.  Also,  in  combination  with  the  distributing  stick,  a  separating 
and  discharging  mechanism  to  the  type,  arranged  so  as  to  separate  the  front  type  from  the  rear,  and  from  them 
into  the  type-case. 
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215.  Clock  Escapement;  Charles  J.  AdJy,  Roxbury,  Masartcliusctts. 

Claim — The  iiiclpppmlcnt  gravity  ijallct,  pivoted  to  a  fixed  bearing,  in  combination  with  a  recoil  pallet 
swinging  witli  the  pendulum. 

216.  Metal-plaxixu  MAcnixES;  Moses  Allan,  Utica,  New  York. 

Claim — 1st,  Tlie  coustiuctlun  of  the  apparatus  shown,  and  its  adaptation  to  the  use  of  the  ordinary  plan- 
ing machine,  and  its  ccimliiiiation  therewitli.  2d,  The  combination  of  the  bearing  stands  and  the  disc  with 
the  c;irriage  of  tlie  machine,  connected  and  arranged  as  described. 

217.  CoMBi.NATiON  Steam  Gauge;  E.  O.  Allen,  Boston,  Massachusetts. 

Claim — The  cnmbination  and  arrangement  of  the  several  instruments  requisite  to  enable  the  engineer 
to  regulate  tlie  proper  working  of  steam  macliini'ry,  as  set  forth ;  the  said  instruments  being  inserted  in  one 
case,  and  having  tlie  hands  or  other  indicators  upon  one  face  or  dial  plate,  in  the  manner  specified. 

218.  Washing  Machi.ne;  Simuel  Barbrr,  South  Brunswick,  New  Jersey. 

Claim — 1st,  The  combination  witli  the  lever,  for  op-rating  the  frame,  of  a  curved  extension  guide  for 
adjusting  the  frame,  in  the  manner  set  forth.  2d,  The  arraiiginieut  with  the  above,  of  the  serrated  arc  on 
♦'<;-   .1  tliJ  dasli-board,  for  adjusting  the  inclination  of  said  board. 

219.  Bee-hives;  Eli  Bartholomew,  Cleveland,  Ohio. 

Claim — The  arrangement  of  the  outer  casing  and  the  inner  casing,  in  relation  to  each  other,  and  the  ven- 
tilating openings  in  cover,  wliich  covlt  is  furnished  with  a  top  and  boxes. 

220.  Saw-set  ;  Jerred  Beach,  Freeport,  Pennsylvania. 

Claim — The  arraiigeniMit  of  the  guide  with  slot,  levers,  connecting  link,  and  snt-screwSjUsed  in  connexion 
■with  the  gauge,  graduating  rest-plat  •,  regulating  screw,  anvil,  and  set,  arranged  and  constructed  as  described. 

221.  Automatic  Canal  Bridges;  D.  Berry,  Huntington,  Indiana. 

Claim — The  bridge,  arranged  to  work  on  inclined  ways,  and  connected  by  a  chain  and  wheel  to  a  shaft, 
which  is  connected,  by  g  'aring.  to  segments  in  line  with  the  bridge  and  the  boat,  so  that  the  former  can  bo 
actuated  by  the  movement  of  the  latter. 

222.  Washing  Machines;  Milton  B.  Bishop,  Whitingham,  Vermont. 

Ciaim — The  means  of  operating  tlie  two  wash-boards,  viz:  the  arrangement  and  application  of  the  two 
sets  of  levers  or  brakes,  togeilier  and  with  respect  to  the  wasli-boards,  disposed  one  over  the  other  and  in  the 
tub.  Also,  in  combination  with  the  upper  wash-lioard  and  its  bralie.  the  rock  shaft,  the  slide  bar,  and  the 
springs,  meaning  also  to  claim  tlie  combination  of  tlie  said  rocker  shaft,  the  slide,  and  springs. 

223.  Composition  Ce.ment  or  Mortar;  Wendlin  Bleser,  City  of  New  York. 
Claim — The  mortar  described,  made  and  employed  as  set  forth. 

2'24.  Lames  Bustles;  Joseph  W.  Bradley,  City  of  New  York. 

Claim — X  bustle  consisting  of  a  waistband,  composed  in  parts  of  strips  of  metal,  or  other  elastic  material 
and  a  spiral  spring,  tapered  from  tlie  middle  towards  each  end,  applied  to  and  combined  with  such  waistband. 

225.  Steam  Valves;  Lock  wood  B.  Brooks,  City  of  New  York. 

Claim — Rendering  the  two  parts  of  the  balanced  puppet  valve,  adjustable,  relatively  to  each  other,  by 
connecting  the  stem  to  the  sli-eve  by  the  yoke,  arranged  in  the  manner  set  forth. 

226.  Roab-scrapers;  George  and  David  C.  Caward,  Prattsburgh,  New  York. 

Claim — The  reversible,  revolving,  and  adjustable  blade,  with  the  adjusting  boxes,  made  and  operated  as 
specified.    Also,  the  circular  arms  with  the  wlieels,  made  as  specified. 

227.  Bagasse  Furnaces;  A.  J.  Chapman,  Bayou  Goula,  Louisiana. 

Claim— 1st,  The  employment  of  the  central  air-heating  chamber,  having  discharge  passages  leading  into 
the  furnace  in  its  sides,  and  a  central  descending  flue,  in  combination  with  a  double-walled  furnace  having  an 
air-heating  chamber  between  its  walls,  and  discharge  passages  through  its  inner  wall,  leading  into  the  fire- 
diamber.  2d,  The  combination  of  the  partitioned  and  valved  air-heating  chamber,  between  the  walls  of  the 
furnace,  with  the  upper  and  lower  hot-air  passages  and  mixing  chamber.  3d.  The  combination  of  the  auxi- 
liary valved  flue,  leading  directly  to  the  chimney,  with  the  valve,  boiler-flue,  and  the  furnace,  ith.  The  com- 
bination of  tlie  valve  in  the  hopper  with  the  cylinder  feeder,  carrier  drum,  cam,  and  lever,  as  set  forth. 

228.  Apparatus  for  Generating  Illuminating  Gas;  Matthias  P.  Coons,  Brooklyn,  New  York. 

Claim — 1st,  The  particular  form  and  manner  of  constructing  and  combining  a  gas-generating  retort,  con- 
sisting of  a  fusion  chamljor  and  barrel,  as  represented.  2d,  Tlie  diaphragm,  j,  in  combination  with  the  cham- 
bers, F  and  D.  and  diaphragm,  N,  in  the  manner  specified.  3d,  The  chamber,  H,  constructed  in  combination 
with  the  other  apparatus  specified.  4th,  The  chamber,  K,  as  attached  to  the  cover,  in  connexion  with  the 
escape  pipe,  with  a  stop-cock  attached,  in  tlie  manner  specified.  5th,  In  combination  with  the  apparatus  speci- 
fied, the  projecting  ridge  on  facing  rim  or  flanch,  and  the  corresponding  groove  in  the  door;  also,  in  combi- 
nation, the  yoke  or  bar  and  crank  screw,  as  combined,  and  also  the  hook  hinges,  as  set  forth. 
2'29.  Children's  Sleds;  Benjamin  P.  Crundall,  Citj'  of  New  York. 

Claim — Connecting  the  head  and  neck  of  the  horse  to  the  bottom,  or  in  front  thereof,  of  the  child's  sled, 
having  spring  or  other  runners,  in  such  a  manner  that  the  polo  may  be  secured  under  the  bottom  of  the  sled. 

230.  Locomotive  Engines;  Edward  Crane,  Dorchester,  Massachusetts. 

Claim — The  combination,  in  a  locomotive,  of  a  boiler  and  engine,  with  a  water  tank,  coal  box,  blower, 
and  baggage  department,  on  one  long  truck  frame  suspended  underneath  the  axles  of  the  wheels. 

231.  Railroad  Cars;  Edward  Crane,  Dorchester,  Massachusetts. 

Claim — The  use  of  a  single  long  truck  for  the  support  of  a  railroad  car,  when  the  frame  of  said  truck  is  con- 
structed and  suspended  as  described.  Also,  the  use  of  cylindrical  liars  of  iron,  piissing  under  the  frame  of  the 
truck,  and  nearly  in  contact  with  the  rails,  for  the  purpose  of  keeping  the  truck  frame  from  striking  the  rails 
or  ground  in  ease  the  cars  leave  the  track. 

232.  Harrow  Teeth;  D.  M.  Cummings,  Enfield,  New  Hampshire. 

Claim — 1st,  Constructing  the  tooth  of  a  harrow  with  prongs  and  sharp-pointed  shields,  as  specified.  2d, 
In  combination  with  tlie  above,  the  wedge-shaped  plate,  in  the  manner  described. 
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233.  LAUNxniN-G  Flat  Boats;  John  and  Ebenezor  Davis,  Mntildaville,  Pennsylvania. 

Claim— The  comliinatioii  uf  the  hinged  projection  hiams  with  the  shoulders,  pulleys,  and  ropes,  as  set 
forth,  when  used  in  conne.xion  with  the  permanent  stagint;. 

234.  Apparatus  for  Supplying  Saw-dust  to  Furnacks;  Harrison  Doty,  Cardington,  Ohio. 

Claim — The  cniployinent  of  the  latch,  arranged  to  openite  as  in  the  manner  set  forth.  Also,  the  arrange- 
ment of  the  liinged  bottom  provided  with  the  adjustable  weight,  with  the  latch  provided  with  adjustable 
weight,  and  with  stationary  box. 

235.  'NVaqon  Jacks  ;  Charles  Douglas,  Hebron,  Connecticut. 

Claim — Ist,  The  combination  and  arrangement  of  the  lever,  pawl,  ratchet  plate,  rod,  and  stock,  as  de- 
gcribed.  2U,  The  pawl,  when  used  for  the  double  purpose  of  a  pawl  on  the  ratchet  plate,  and  a  fulcrum  fur 
the  lever. 

236.  Gr.un'-bixders;  C.  II.  Durkee,  Hartford,  Wisconsin. 

Claim— 1st,  The  combination  of  the  traveling  segment,  jointed  arm,  its  rod.  connecting  rod,  and  rack, 
operated  by  pinion  and  rack.  2d,  Tlie  swinging  ruck,  in  combination  with  the  traveling  segment  for  receiv- 
ing and  holding  the  pinion  while  the  end  of  the  arm  is  being  passed  through  the  loop.  3d,  The  loop-holder, 
trip-block,  and  block,  arranged  as  set  forth. 

237.  TtJLCAN'iziNG  Rubber  Compounds  ;  Asahel  K.  Eaton,  City  of  New  York. 
Claim — The  use  of  a  metallic  bath,  as  described. 

20S.  Cabbage-cuttixg  Machine  ;  Gustavus  G.  Elias,  Lancaster,  Pennsylvania. 

Claim — The  specific  arrangement  and  combination  of  the  sliding  box,  with  its  notches,  flat  spring,  and 
retaining  plates,  the  double  coned  spiral  spring,  with  its  square  bottuni  and  iirmid  top,  the  counter  cutting 
knives  and  central  division  on  the  table,  provided  with  legs;  the  wheel,  crank,  or  connecting  rods,  made  as 
specified. 

239.  Cotton  Presses;  E.  A.  Elliott,  Port  Gibson,  Mississippi. 

Claim — 1st,  The  employment  of  the  hinged  forms  forming  part  of  the  box,  in  combination  with  the  fol- 
lower, R,  s.aid  forms  being  so  arranged  as  to  receive  the  cotton  and  to  act  as  guides  for  the  followi-r.  2d.  The 
employment  of  the  weighted  follower,  R,  in  connexion  with  the  spring  bolts,  whereby  the  loose  cotton  is  in- 
stantly, at  the  proper  time,  brought  down  and  held  in  the  proper  space,  to  be  acted  on  by  the  followers,  P. 
3d,  The  arrangement  of  the  doors  with  reference  to  the  box  and  the  position  of  the  bale  therein,  when  fully 
compressed,  by  means  of  which  I  am  enabled  to  apply  and  secure  the  covering  without  sewing.  4th,  The 
arrangement  of  the  rod  and  stops  with  reference  to  nut  and  its  movement,  whereby  the  clutch  is  not  only 
disconnected  from  the  pulleys  at  the  proper  times,  but  also  prevented  from  connecting  by  accident  or  other- 
wise, as  described. 

240.  Compounds  of  Caoctchouc  and  Allied  Gums;  George  August  Engelhard,  City  of  New  York,  and  Kudolph 

Franz  Ueinrich  Haveniann,  New  Brunswick,  New  Jersey. 
Claim— The  described  product,  obtained  by  the  action  of  chlorine  on  gums,  such  as  india  rubber  or  gutta 
psrcha.  wh 'ther  in  solution  or  in  suljstance,  in  either  of  the  modes  pointed  out,  or  in  any  other  that  is  sub- 
stantially the  same,  and  which  will  produce  a  like  effect. 

241.  Saw-mills;  A.  J.  Emlaw,  Grand  Haven,  and  Elliott  Richmond,  Kelloggsville,  Michigan. 

Claim— Ist,  The  arrangement  of  the  friction  wheel  and  pulleys  in  connexion  with  the  shafting,  for  the 
purpose  of  giving  the  feed  and  gigging  back  movement  to  the  carriage,  as  set  forth.  2d,  The  arrangement  of 
the  adjustable  bars  on  the  carriage,  screw  rods,  and  adjustable  wheels  on  shaft,  whereby  the  bars  may  be  ad- 
justed nearer  to  or  further  from  each  other,  to  suit  the  length  of  the  stuff  to  be  sawed. 

242.  Rubber  Belting;  Dennis  C.  Gately,  Newtown,  Connecticut. 

Claim— Machine  belting  or  banding,  manufactured  with  surfaces  of  india  rubber  or  gutta  percha,  and 
having  surfaces  which  are  as  nearly  as  is  practically  possible  perfectly  smooth,  as  described., 

243.  Making  Rubber  Belting;  Dennis  C.  Gately,  Newtown,  Connecticut. 

Claim — The  method  described  for  manufecturing  machine  belts  or  bands  of  india  rubber  or  gutta  percha» 
by  rolling  them  in  thin  sheets  of  flexible  metal  and  then  heating  them. 

244.  Harrows;  Oliver  C.  Green,  Dublin,  Indiana. 

Claim— The  descril)ed  arrangement  of  the  harrow  teeth,  beams,  wheels,  arms,  lerer,  rods,  and  rack,  con- 
structed in  the  manner  set  forth. 

245.  Cotton  Harvesters  ;  John  Griffin,  Louisville,  Kentucky. 

Claim — The  employment  or  use  of  annular  chambers  communicating  with  the  cups  of  the  suction  tube 
or  tubes,  by  means  of  perforations,  and  communicating  with  a  steam  or  air  chamber  by  means  of  flexible 
tubes,  as  set  forth. 

246.  Grain  Separators;  P.  Griswold  and  H.  H.  Seeley,  Hudson,  Michigan. 

Claim — The  combination  with  the  screen  of  the  rocking  bar  and  vibrating  bar,  as  described. 
[The  invention  consists  in  giving  the  lowermost  screen  in  the  shoe  of  the  separator  a  compound  move- 
ment, and  using  in  connexion  therewith  a  supplemental  screen  having  a  vertical  movement  only.] 

247.  Evaporating  Vessels;  John  P.  Hale,  Kanawh.a,  Virginia. 

Claim— The  superheating  of  the  steam  or  vapor  arising  from  the  evaporation  of  the  brine,  as  described. 

248.  Carriage  Tops  ;  A.  J.  Hall  and  Russell  Pattou,  Morristown,  Vermont. 

Claim — The  construction  of  bows  t>r  folding  carriage  tops  with  joints,  as  set  forth. 
S49.  Fertilizers;  Louis  Harper,  Riceville,  New  Jersey. 

Claim — 1st,  The  preparation  of  the  peat,  or  muck,  or  lignite,  and  their  mixture  with  sulphate  of  liroo, 
soda,  potash,  and  magnesia,  when  required  to  form  tlie  bases  (.f  the  iireparation  intended  for  composition  of 
the  fertilizer.  2d,  The  addition  of  phosphate  and  bi-phosphate  of  lime  to  the  above  bases,  and  the  impreg- 
nation of  the  above  mixture  with  ammoniaT  in  the  manner  described,  so  as  to  be  converted  into  simple  and 
double  salts,  as  above  stated.  3d,  The  combination  of  peat,  or  muck,  or  lignite,  prepared  as  described,  with 
green  sand  marl. 
250.  Door-fastening;  Lewis  G.  Hoffman,  "Waterford,  New  York. 

Claim — The  described  button,  as  a  new  article  of  manufacture. 
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251.  Cut-off  Arrwgements  for  Steam  Boilers;  Julius  Ilornig,  Newark,  New  Jersey. 

Claim — Thceinployment,  for  opening  and  controlling  the  closing  nf  the  cut-off  valve,  of  a  revolving  anil 
swinging  cam,  appliid  in  combination  with  and  operated  by  a  revolving  wri.st-plate  and  a  grooved  disc,  as 
described. 

252.  l'R0i>ELLiy'5  'Wheel;  Joshua  L.  Husband.  Philadelphia,  Pennsylvania. 

Cbiini — The  combination  nf  the  guides,  the  arms,  the  connecting  rods,  the  double  cranks,  and  the  sec- 
tional paddles,  operating  together  in  the  manner  described. 
2o3.  Coal  Hods;  K.  W.  Huston,  Calais,  Maine. 

Claim— The  arrangement  of  the  bucket  with  the  external  casing,  when  the  bucket  is  provided  with  a 
rim  or  ilanch  around  its  top,  and  with  a  pin  on  its  bottom,  upon  which  it  revolves,  and  when  the  external 
casing  is  provided  with  a  toji  which  tits  snngly  around  the  bucket  and  over  the  rim  orHanch  with  a  ehauuel, 
and  with  a  door  to  said  channel,  as  specified. 
251.  Ditching  Machine;  George  E.  Inman,  Buffalo,  New  York. 

Claim — 1st.  The  cutter,  arranged  and  opiTating  as  set  forth.  2d,  The  arrangement  of  the  adjustable  roller, 
under  the  elevated  part  of  the  share.  3<1,  The  arrangi'inent  of  the  caster-wheel,  plough,  cutter,  adjustable 
roller,  plough-share,  and  side  piec-s.  rel.atively  to  each  other,  as  described,  ith.  The  arrangement  of  the  two 
driving  wlieids  on  the  same  shaft,  when  placed  so  near  together  as  to  track  within  the  ditch  cut  by  the  hori- 
zontal share. 

255.  KoTARY  Steam  E.vgines  ;  Luther  Johnson,  Grand  Ledge,  Michigan. 

Claim — 1st,  The  employment,  in  comliination  with  a  sliding  abutment  fitted  to  the  outer  stationary  cy- 
linder, of  an  iimer  revolving  cylindir,  having  a  concentric  groove  or  channel  closed  permanently  in  one  plae« 
by  a  piston  extending  all  across  it,  as  describ-d.  2d,  Operating  the  abutments  and  the  cut-off  valves  by  means 
of  the  same  canis.  through  the  agency  of  rollers  applied  to  the  abutments  and  yokes,  rods  and  levers,  and 
Rrms,  n  n.  applied  to  the  cut-off  valve,  arrangid  as  describiil.  od,  The  two  .sliding  reversing  valves,  applied 
in  combination  with  the  two  sets  of  steam-pipes  in  relation  to  the  abutments,  and  operated  simultaneously 
by  a  single  lever,  as  described. 

256.  Ox  Yokes;  II.  P.  Judson,  Bethlehem,  Connecticut. 

Claim — The  arrangement  of  the  peculiar  rotary  spring  disc,  curved  rods,  and  horizontally  moving  lock- 
ing bolts,  as  described. 

257.  Lathe  Att.^chment  ;  Cheney  Kilburn,  Burlington,  Vermont. 

Claim — The  rotating  reciprocating  knife,  in  combination  with  the  carriage  provided  with  the  gouging 
tool  and  V-shap^d  cutter,  pattern,  recess,  and  support,  arranged  as  set  forth. 

258.  Manufacture  of  Paraffine  Candles  ;  Elisha  C.  Leonard,  New  Bedford,  Massachusetts. 

Claim — My  process  of  treating  paraffine  in  the  manufacture  of  candles  therefrom,  whereby  I  am  enabled 
to  dispense  with  a  refrigerating  air  bath  cooled  by  artificial  means,  my  improvement  or  invention  consisting 
in  the  employment,  in  manner  described,  of  the  atmospheric  temperature  and  the  refrigerating  water  bath, 
after  the  first  cooling  of  the  candle  in  the  water  bath. 

259.  PiAiLROAD  Car  Axles  ;  Edward  J.  Mallett,  City  of  New  York. 

Claim — The  combination  and  arrangement  of  the  parts,  as  represented,  for  the  purpose  of  forming  an 
nxle  on  which  the  wheels  shall  have  an  independent  motion,  constructed  as  described. 

260.  Traction  Locomotives  Carrying  their  own  Kailway  ;  Charles  F.  Mann,  Troy,  New  York. 

Claim — So  applying  the  endless  chains  as  to  make  them  not  only  the  track  for  the  supporting  wheels  of 
the  locomotive  to  run  on,  but  also  the  means  by  which  the  engine  propels  the  locomotive  along  the  ground. 

261.  Fertilizers;  James  J.  Mapes,  Newark,  New  Jersey. 

Claim — The  production  of  a  fertilizer  by  combining  guano  and  sulphate  of  ammonia,  or  its  equivalent, 
with  burnt  bones,  or  their  equivalents,  when  the  said  bones,  or  equivalent,  have  been  treated  by  sulphuric 
acid,  as  specified,  prepared  in  the  manner  set  forth. 

262.  Scythe-rifles  ;  Thomas  J.  Mayall,  Roxbur}',  Massachusetts. 

Claim — A  rifle  for  sharpening  scythes,  &c.,  formed  of  india  rubber  or  gutta  percha,  with  which  emery, 
sand,  or  other  suitable  gritty  substances  are  incorporated. 

263.  Harvesters  ;  William  Morrison,  Carlisle,  Pennsylvania. 

Claim — Providing  the  rear  end  of  the  finger  with  the  open  slot,  whereby  I  am  enabled  to  readily  remove 
the  stationary  cutters  and  fingera,  and  to  replace  them  without  detaching  the  bolts  or  nuts  which  secure  th« 
fingers  to  the  finger  bar. 

264.  Boilers  for  Treating  Paper  Stock;  Martin  Nixon,  Philadelphia,  Pennsylvania. 

Claim — The  close  spherical  kier  or  boiler,  journaled  on  hollow  trunnions,  and  jirovided  with  a  perforated 
floor,  steam-pipes,  and  elevating  and  distributing  pipes,  constructed  and  arranged  in  the  manner  set  forth,  to 
boil  paper-stock  under  a  heavy  pressure,  by  the  eonibincd  action  of  an  upward  current  of  steam  and  a  do\Mi- 
ward  current  of  hot  alkaline  solution,  and  admitting  of  the  ready  inversion  of  the  said  boiler  for  the  dis- 
charge  of  its  contents  when  cooked. 

265.  Vapor  Lamps;  John  K.  O'Xeil.  Kingston,  New  York. 

Claim — The  arrangement  of  the  auxiliary  burner  in  connexion  with  the  gas  generating  chamber,  in  such 
a  manner  that  a  cessation  of  its  action  on  said  chamber  may  at  any  time  be  effected  without  extinguishing  its 
light  by  the  separation  of  said  burnir  from  its  influence  on  said  chamber,  as  described.  Also,  the  spiral  re- 
volving shade,  in  combination  with  the  auxiliary  burner,  as  described.  Also,  the  construction  and  arrange- 
ment of  the  burner  and  graduating  tube,  in  combination,  as  described. 
206.  Sewing  Machines;  William  Pearson,  Windsor  Locks,  Connecticut. 

Claim — The  combination  of  the  vilirating  looper,  the  cam  flanch  which  operates  it,  and  the  vibrating  bar 
carrying  the  friction  rollers,  arranged  as  set  forth. 
267.  Manufacture  of  Paper  Pulp;  J.  B.  Palser  and  G.  Ilowland,  Fort  Edward,  New  York. 

Claim — The  boiling  of  the  straw  or  other  stock  for  about  four  hours,  under  a  pressure  of  from  110  lbs.  to 
130  H)s.,  in  a  solution  of  caustic  alkali,  of  a  strength  indicating  from  3J^°  to  3%°  Beaume,  in  tho  manner  set 
forth. 
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268.  Horse  Power  Machines;  Wm.  Phfilps  anfl  W.  H.  Hanford,  Sycamore,  Illinois. 

Claim — The  combinsition  and  arrans-ment  of  the  wheels  and  rollers  on  truck,  and  wh^el  and  friction 
rollers  on  track,  and  friction  rollers  on  rotary  track,  with  rotary  drive  wheel  and  friction  rollers,  constructed 
as  describi'd. 

209.  Elastic  Enem.v  Stringes  ;  Francis  B.  Richardson,  Boston,  Massachusetts. 

Claim — The  improvement  in  ind  a  rubber  syringes,  which  consists  in  combining  the  india  rubber  or  gutta 
perclia,  or  other  water-proof  bag,  with  the  suction  end  of  the  syringe,  in  the  manner  described. 

270.  Sewinq  Machines;  T.  J.  '\V.  Robirtsiai,  City  of  New  York. 

Claim — 1st,  The  employment,  in  combination  with  the  needle  of  a  sewing  machine,  of  a  plate,  constructed 
as  described,  for  the  purpose  of  laying  and  holding  braid,  gimp,  or  other  material,  upon  the  snrfiice  of  the 
fabric.  2d,  The  arrangi-ment  of  the  guides  to  extend  past  the  centre  and  on  each  side  of  the  needle-hule,  as 
set  forth.  3d,  The  iniployraent,  in  combination  with  a  braid-holder,  of  the  adjustable  slide,  for  the  purpose 
of  flattening  and  opening  the  braid  .ind  preventing  its  kinking. 

271.  Machise  for  Cuamferixg  axd  Crozixp  Kegs  or  Casks;  John  A.  Seaman,  St.  Louis,  Missouri. 

Claim — The  rotating  arms  provided  with  the  adjustable  jaws,  the  adjustable  rotating  ring  fittod  to  the 
annular  plate  by  the  screw;;  and  guides,  the  plate  being  provided  with  the  tool-holding  levers,  attached  to  the 
guide  shafts  and  supported  by  the  springs,  and  the  sliafts  connected  to  a  treadle  frame,  combined  to  operate 
as  set  forth. 

272.  Guides  for  Sewixg  Machines;  Lemuel  \t.  Serrell,  Brooklyn,  Xew  York. 

Claim — 1st,  A  spring  tucker,  acting  to  fold  the  edge  of  the  hem  against  the  plate  of  the  hemmer.  when 
combined  with  the  adjusting  screw,  whereby  the  pressure  of  the  tucker  on  the  goods  and  the  oix-ning  or 
mouth  left  for  their  passage  are  regulated.  2d,  The  horn,  in  combination  with  the  tongue,  as  specified.  3d, 
The  arrangement  of  the  hem-spreader  stock  and  gauge,  as  specified,  ith.  Attaching  the  guide  or  hemmer  to 
the  sewing  machine  by  a  cylindrical  pin  or  hinge,  to  permit  tlie  said  guide  or  liemnier  to  be  turned  up  or  in- 
verted, so  tliat  the  edge  of  the  cloth,  at  the  beginning  of  the  hem,  can  be  properly  entered  and  folded  while 
in  this  position. 

273.  Grain  Separators  ;  Daniel  Spencer,  Courtlandt,  New  York. 

Claim — The  combination  with  a  grain  separator  between  the  fan  shaft  and  the  separating  screens  of  a 
shaft  and  a  series  of  sliding  wheels,  as  set  forth. 

274.  Composition  for  Protecting  and  Ornamenting  the  Sitrface  of  TVood  ;  John  F.  Stark,  Greensbnrgh, 

New  Y'ork. 
Claim — The  employment  of  a  compound  composed  of  sulphur  and  alcohol,  or  sulphur  and  the  alcoholic 
Tamish  described,  in  the  proportions  and  manner  described. 
27a.  Apparatus  for  Regulating  the  Pressure  of  Water  in  Pipes;  James  Str.itton,  BrookljTi,  New  York. 

Claim — The  emiiloyment  or  use  of  the  air  chamber,  diaphr.Tgm  with  valve,  c,  attached,  the  pipe.  B,  con- 
taining valve,  c,  and  communicating  with  the  air  chamber  by  pipe,  F,  provided  with  the  cocks,  and  the  pipe, 
G,  communicating  with  the  pipe,  f  and  b,  arranged  in  relation  with  each  other  and  the  supply  pipe,  a,  as  set 
forth. 

276.  Apparatus  for  Elevating  Water  from  Wells,  &c.  ;  L.  Taylor,  Jordan,  Wisconsin. 

Claim — 1st,  The  employment  or  use  of  the  springs,  arranged  in  connexion  with  traveling  jackets  and  re- 
ceivers, as  set  forth.  2d,  The  means  of  connecting  the  bucket  to  the  carriage,  to  wit :  the  lever  on  the  car- 
riage, provided  with  the  loop,  and  the  bail  of  the  bucket  with  its  pulley,  in  connexion  with  the  pulleys  on  the 
carriage,  and  the  taper  rod  and  catch  in  the  well-house,  whereby  the  bucket  is  drawn  up  the  wire  or  way,  and 
dropped  and  raised  from  the  well. 

277.  Air-heating  Pipes  for  Blast  Purposes;  Samuel  and  John  Tliomas,  Cattasauqua,  Pennsylvania. 
Claim — Supporting  both  of  the  legs  of  the  arched  pipes  upon  one  bottom  tube,  so  that  injury  to  said  pipes 

by  the  displacement  of  the  bottom  tubes  will  be  prevented;  and  so  that  each  bottom  tube,  with  its  connected 
arched  pipes,  may  be  removed  and  replaced,  without  disturbing  any  of  the  remaining  arched  pipes  or  bottom 
tubes. 

278.  Propeller  Wheel;  Thomas  Tripp,  Buffalo,  New  York. 

Claim — A  propeller  wheel,  having  lilades  formed  in  respect  to  their  main  propelling  surfaces,  and  also  in 
respect  to  their  outward  arcs,  as  described. 

279.  Washing  Machine;  David  Walling.  Garrettsville,  New  York. 

Claim — The  combination  of  weighted  arms,  jointed  connecting  rod,  H,  angular  lever,  rod,  a,  vibrating 
(lash-board,  k,  and  dash-board,  M.  arranged  as  set  forth. 

280.  Washing  Machine;  M.  D.  Wells,  Morgantown,  Virginia. 

Claim — The  reciprocating  plunger,  operated  as  described,  in  combination  with  the  rack  piece  moved  by 
the  plunger,  in  its  backward  motion,  and  springs  throwing  said  rack  in  place. 

281.  Cultivators;  J.  AVhiteside  and  H.  F.  Crabill,  Fuller's  Corners,  Indian.a. 

Claim — 1st,  The  arrangement  and  combination  of  the  hinged,  curved  shovel  beams,  cross-bar,  and  gag- 
ing wheel,  as  set  forth.  2d,  The  curved  draft  beam,  aiTiinged  as  described,  in  combination  with  the  cross-bar, 
handles,  and  rod. 

282.  Washing  Machint;;  R.  G.  Wilkins,  Burns,  New  York. 

Claim  —1st,  The  combination  of  an  upper  rotary  ru1«ber  with  revolving  slats,  with  two  or  more  lower 
rotating  rulibers  with  revolving  slats,  arranged  as  descri lied.  2d,  Arranging  the  undulating  surface  of  the 
slats  in  the  upper  nibber,  so  the  projections  come  opposite  to  each  other  throughout,  when  the  same  is  com- 
bined with  a  lower  rotating  rubber  in  which  the  piojections  of  one  slat  are  arranged  opposite  the  depressions 
in  the  adjacent  slats,  and  also  when  the  slats  of  the  upper  robber  are  arranged  in  relation  to  the  slats  of  the 
lower  rubber,  as  described. 

283.  Washing  Machine;  John  Williams,  Ashfield,  Massachusetts. 

Claim — The  combination  of  str.iight  fluted  rollers,  placed  in  the  box  of  the  maehinp  in  the  form  seen  in 
the  model,  and  two  arms  connected  by  a  handle  at  one  end,  and  attached  by  the  other  to  the  extremities  of 
the  frame  which  holds  the  four  rollers. 

284.  Floating  Batteries;  E.  A.  Willis,  Cold  Spring,  New  York. 

Claim — The  combination  of  the  central  upright  shaft,  so  applied  that  it  may  serve  to  anchor  the  battery 
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aii<l  tliat  the  battery  may  revolve  around  it,  and  a  system  of  propellers  by  which  the  battery  may  be  either 
causwl  to  revolve  around  the  said  central  shaft  while  at  anchor,  or  propelled  from  place  to  place,  wheu  the 
«aid  central  sliaft  is  elevated. 

285.  Disengaging  Hook  for  LinEUATiNO  Ships  Boats;  T.  W.  Wilson  and  Lewis  Raymond,  City  of  N.  York. 
Claim— The  combination  of  a  detrtcliablo  hook,  con.«isting  of  an  open  eye  and  pin  combined  with  each 

other,  as  set  forth,  with  a  pulley  block  for  lowering  a  boat.  Also,  the  combination  of  a  detachable  book  with 
the  davit,  or  <ibj  ct  from  wliich  a  boat  is  lowered  by  means  of  a  lanyard,  that  is  indcjicndent  of  tlio  loweriDS 
tackle,  in  such  manm  r  that  the  combination  as  a  whole  operates  to  free  the  boat  from  the  tackle  by  the 
tauglit'ning  of  the  lanyard. 

286.  Lining  Tank.s  for  Fattv  Acids;  Michael  Werk,  Cincinnati,  Ohio. 

Claim— The  lining  of  the  tank  or  metal  vessel  used  with  wood  and  cement,  in  the  manner  set  forth. 

287.  Chef.se  Vat;  C.  M.  'Wilkins,  Madison,  Oliio. 

Claim— The  arrangement  of  the  valves  witliin  the  water  chamber  and  vat,  as  described. 

288.  Mani'facture  OF  Nitrate  OF  Silver  Cr.'IYOXs;  Sylvester  P.  Wheeler,  Assignor  to  Moses  U.  Wheeler  4 

Co.,  Lridgciuirt,  Connecticut. 

Claim— The  manufactnrin!;  or  forming  of  sticks  or  pieces  of  nitrate  of  silver  or  lunar  caustic,  with  one 
or  more  wires  oi-  riiibon  of  metal  running  tlinaigh  the  same,  to  which  the  nitrate  of  silver  or  lunar  caustic 
adheres,  and  still  holds  to  the  wire,  wires  or  ribbon,  when  used  or  otherwise,  when  broken. 
2S9.  Centrifugal  Water  Wheels;  Harry  Abbot,  Assignor  to  self  and  Emerson  Abbot,  North  Huron,  Ind. 

Claim— The  combination,  with  a  centrifugal  water  wheel,  of  a  valve,  located  and  arranged  within  said 
wheel  so  as  to  turn  with  it,  and,  at  the  same  time,  bo  adjustable  while  the  wheel  is  in  motion,  by  means  of 
the  bail,  concentric,  and  adjusting  lever. 

290.  MAcnixES  for  Raking  and  Loading  Hat:  J.  A.  Althouse,  Philipstown,  Illinois,  Assignor  to  self  and  V. 

W.  Lechtenberger,  New  Harmony,  Indiana. 
Claim— The  combination  of  the  stationary  rake,  c,  revolving  rake,  I,  and  vibrating  rake,  k,  placed  ou  a 
mounted  frame,  and  arranged  as  set  forth. 

291.  CnrtN-DASHER;  Gillett  Bunting,  Assignor  to  self  and  W.  M.  .Jarrell,  Liberty,  Indiana. 

Claim — Producing  the  vibratory  movement  in  the  cylindrical  cluirn-dasher,  by  means  of  the  combination 
of  said  arms  with  the  crank  portion  of  tlie  driving  wheel  and  intermediate  connecting  rod,  wheu  these  art* 
used  in  connexion  with  the  current-breaker. 

292.  Mangle;  James  T.  Coxell,  Assignor  to  self  and  Edward  Jones,  Brooklyn,  New  York. 

Claim— 1st,  The  arrangement  of  the  rollers  above  the  table,  so  that  the  fabric  will  be  folded  by  the  ma- 
chine. 2d.  The  combination  witli  the  weighted  leversof  the  lifting  ropes,  so  that  tlie  downward  pressure  of  the 
roller  may  be  released,  anil  the  roller  lifted  at  the  will  of  the  operator  to  allow  such  portions  of  the  linen  that 
have  buttons  or  other  elevations  to  pass  through  the  machine  uninjured. 

293.  Bed  Bottom  ;  H.  E.  Fickett  and  John  W.  Summers,  Assignors  to  II.  E.  Fickett,  aforesaid,  Glenn's  Falls, 

New  York. 

Claim— The  arrangement  of  the  slats  with  tlie  spiral  springs,  wires,  central  supports,  and  cross-brace, 
arranged  in  the  manner  described. 
294.C  offee  Pots;  Horatio  P.  Gatchell,  Ravenna,  Assignor  to  E.  J.  Bates,  Bedford,  Ohio. 

Claim — The  forming  of  the  walls  of  the  cups  with  male  and  female  screws,  in  combination  with  the  per- 
forated bottoms,  for  the  purpose  of  compressing  the  ground  cofl'ee  and  e.\traoting  the  strength  of  the  drug  by 
displacement,  in  the  manner  specified. 

295.  Mode  of  Applying  Steam  as  a  JTotor  to  City  Railroad  Cars  ;  William  Darker,  Assignor  to  self  and  J. 

B.  Thompson,  Philadelphia,  Pennsylvania. 
Claim — 1st,  Placing  a  steam  engine  and  steam  generator  on  the  top  of  a  city  railroad  car.  when  the  en- 
gine, by  suitable  driving  mechanism,  is  connected  with  the  wheels  of  the  car,  to  propel  the  same.  2d,  Con- 
necting the  governor  with  a  throttle  valve  and  brake,  arranged  as  set  forth  3d,  The  particular  arrangement, 
of  the  brake  formed  of  the  strip  ou  wheel,  and  actuated  by  the  movement  of  the  yoki;  on  its  bent  ends,  con- 
nected with  the  hand  lever  rod,  so  as  to  allow  of  the  adjustment  of  the  thr«ittle  valve  by  band  inilependently 
of  the  automatic  connexion.  4th,  The  arrangement  of  the  bar,  a',  cam,  lever,  and  rod,  connected  with  the  baj-, 
a',  by  the  arm,  whei-eby  the  brake  is  operated  automatically. 

296.  Knitting  Machines;  Augustus  J.  and  Demus  Goffe,  Cohocs,  Assignors  to  Downs  &  Company,  S.'iicca 

Falls,  New  York. 
Claim — The  rotary  burr-presser,  having  inclined  planes  between  the  teeth,  in  combination  wif'i  the  slid- 
ing needles,  arranged  in  the  manner  descrilied.   Also,  varying  the  eccentricity  of  the  groove,  by  m^aus  of  the 
movable  pulley,  spring,  adjusting  screw,  and  friction  jnilley,  in  the  manner  described. 

■297.  Method  of  Making  Copal  Varnish  ;  Liveras  Hull,  Cliarlestown,  Assignor  to  self  and  A.  TVhoolcr,  Bos- 
ton, Massachusetts. 
Claim — >Iy  new  manufacture  of  varnish,  as  composed  of  gum  copal,  oampheno,  and  alcoliol,  united  in  the 
proportions  in  a  cool  state,  in  a  closed  or  air-tight  vessel,  as  specified. 

29S.  Treatment  of  India  PincnFR:    Henry  W.  Joslin.  Trenton,  New  Jersey,  and  A.  T».  Eaton,  City  of  New 
York,  Assignors  to  the  Joslin  India  Rubber  Company  of  New  York. 
Claim— The  treatment  of  the  ai-gilaceous  reii  shale  of  New  Jersey,  or  other  siri'lar  geological  localitiec, 
in  combination  with  sulphur  aud  caoutchouc,  in  the  manner  and  for  the  purpose  urscribed,  for  the  manufac- 
ture of  india  rubber. 

299.  Sewing  AIachines;  James  S.  McCurdy,  Brooklyn,  New  York,  Assignor  to  J.  H.  Myers,  City  of  N.  York. 
Claim— Tlie  vibrating  levercarrying  the  shuttle-driver,  and  provided  wi'.li  the  spring,  to  keep  the  shuttle- 
driver  to  the  raceway,  constructed  as  specified. 

300.  Bed-bottom  Spring;  Henry  M.  Scott,  Assignor  to  self  and  Samuel  Adlam,  Portland,  Maine. 

Claim— The  employment  of  spring  hooks  and  clamps,  for  the  purj  *;o  of  attaching  strips  of  webbing  to 
the  frame  of  a  bedstead. 

301.  Ore  Separator;  Parmenas  P.  Parkhurst,  Princeton,  M.assachuserfs. 

Claim— The  washing-box  or  chamber,  constructed  witli  the  pipe  (,c taring  near  the  bottom,  to  cause  a  whirl 
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and  circulation,  as  specified,  and  with  the  pate  or  overflow,  as  described,  and  in  combination  with  snch  wasb- 
ing-box,  I  claim  the  receptacle  or  box  and  chamber,  to  receive  the  metallic  particles  when  the  gate  is  raised. 

302.  PiuNG  Kailroad  Bars  for  Ue-rolusg  ;  John  Thomas,  Assignor  to  self  and  John  M.  Lord,  Indianapolis, 

Indiana. 
Claim — The  tie  No. 7,  when  used  for  interlocking  T-rail,  or  other  old  iron,  and  forming  the  pile  of  six  rails, 
arranged  as  set  forth. 

303.  Shoe-pegging  Machine;  E.  T.  Weeks,  Assignor  to  S.  H.  Eabcock,  Franconia,  New  Ilampshire. 

Claim — The  feeding  device  formed  of  bar,  L,  to  which  the  jaws  are  connected,  operated  by  the  screw, 
ratchet,  jiawl.  lever,  and  pitman,  as  set  forth.  Also,  in  connexion  with  the  riving  or  splitting  knife,  the  gauge, 
arranged  as  specified.  And  further,  the  clastic  or  j'ielding  bar.  attached  to  the  arbor,  provided  with  cam,  and 
used  in  connexion  with  the  segment  rack,  curved  bars,  and  jaws,  for  the  purpose  set  forth. 

NOVEMBER  29. 

304.  Sleeve-fastexers;  Renben  L.  Allen,  Providence,  Rhode  Island. 

Claim — A  sleeve  fastening,  composed  of  the  spring,  C3lindrical  arms,  hinge  and  catch,  and  hooked  bar. 

305.  W.ASHINQ  Machine;  Seth  A.  Andrus,  Roscoe,  Illinois. 

Claim — 1st,  The  combination  of  the  circular  plate  or  crank  with  the  rubber,  so  arranged  that,  by  operat- 
ing the  said  crank,  I  am  enabled  to  communicate  to  the  said  rubber  at  the  same  time,  a  vertical  reciprocating 
motion  and  a  lateral  vibmtory  motion.  2d,  The  combination  of  the  caster  rollers  with  the  double  spring,  ar- 
ranged in  connexion  with  the  rubber, 

306.  CooKixG  Ranges;  Evans  Backus,  Stuyvesant,  New  York. 

Claim — Attaching  to  a  stove  or  range  the  curved  plate,  and  the  movable  plate,  and  the  continuous  flue, 
arranged  in  the  manner  set  forth. 

307.  Making  IIub-banbs  for  Wagon  Wheels;  G.  W.  Beers,  Bridgeport,  Connecticut. 

Cliiim — Casting  slits  or  holes  through  the  bands  sufBciently  large  to  allow  the  solder,  or  other  suitable 
metal  used  in  connecting  the  cap  to  the  band,  to  flow  through  them  and  unite  them. 

308.  W.ATER-CL0SET  BASIS;  William  Boch,  Sr.,  Green  Point,  New  York. 

Claim — A  water-closet  basin,  having  a  covered  annular  water  passage  at  its  upper  edge. 
809.  Machine  for  Registering  Mcsic;  llenry  F.  Bond,  Hudson,  Wisconsin. 

Claim — 1st,  The  application  of  the  bell-pull  action  with  knees  and  wires  to  .act  npon  the  markers.  2d. 
The  arrangement  of  the  lever,  J  J  J  and  K  K  K,  by  which  the  sharps  are  marked  with  double  lines  on  the  spaces 
or  lines  in  music,  with  their  corresponding  naturals,  the  levers  or  markers,  K  K  K,  being  made  each  of  two 
pieces  of  tin,  or  other  metal,  and  the  levels  or  markers,  j  j  j,  playing  between  those  two  pieces.  3d,  The 
arrangement  of  levers  or  markers,  of  both  kinds,  in  a  row,  with  proper  intervals  to  record  the  music  or  paper 
ruled  as  represented,  the  staves  of  music  being  ruled  of  one  color,  with  just  leger  lines  enough  of  another 
color  to  write  directly  up  or  down  from  one  staff  to  another,  the  Icger  lines  between  the  two  staves  belonging 
alike  to  both  of  them,  and  the  whole  number  of  lines  and  spaces  being  equal  to  the  compass  of  the  instru- 
ments. 4tb,  Application  of  the  ink  or  coloring  matter  to  the  cylinder,  and  the  producing  of  colored  marks  by 
pressing  the  paper  against  the  inked  cylinder,  oth.  The  .-iction  of  the  lever,  E,  upon  the  bar  marker,  after 
the  manner  set  forth,    6th,  The  mode  in  which  the  loud  pedal  action  is  marked, 

310.  HnB-BORiNG  Machint;  S.  L.  Bond,  Greenwood,  South  Carolina. 

Claim — The  V-shaped  bars  or  jaws,  in  combination  with  the  bit  arbor,  arranged  as  shown. 

311.  Making  Hue-bands  for  Wagon  Wheels;  James  A.  Bonghton,  Poughkeepsie,  New  York.' 

CUiim — The  combination  of  the  flanch  and  projection  on  the  leaf  and  the  set-screw  in  the  open  band. 

312.  Machines  fob  Making  Chain;  John  Calvin  Brown,  Providence,  Rhode  Island. 

Claim — The  circuLir  disc  provided  with  the  wedge-formed  projections,  arranged  in  combination  with  the 
bell  crank  levers,  which  operate  the  sevei-al  bending  instruments,  such  combination  operating  in  the  manner 
as  described. 

313.  Paint  Cans;  Peter  Brown,  Brooklyn,  New  York. 

Claim — Ist,  The  employment  of  a  strengthening  wire  within  the  bead,  aa  described.  2d,  The  combina- 
tlan  of  the  pivoted  ears  with  the  cover,  lug,  and  can,  as  described. 

314.  QuARTZ-CRUSHEF,s ;  T.  S.  Brown,  City  of  New  York. 

Claim — The  employment  or  use  of  the  tubular  pestle,  having  a  reciprocating  and  rotating  movement, 
in  conii''iion  with  the  nipple  or  cone  in  the  box  or  mortar. 

315.  TooLJ  FOR  Hanbung  Tire;  John  and  Henry  Brubaker,  Lancaster,  Pennsylvania. 

Claim — The  rod-handled  tong,  with  its  sliding  leg  and  hooked  end,  in  combination  with  the  ring,  as  de- 
scribed. 

316.  Harvesters;  John  P,  Burnham,  Rockford,  Illinois. 

Claim — The  employment  of  a  spring,  in  combination  with  the  lever  and  connecting  rod,  as  described. 

317.  Harness  Yoke:  Ze  Butt.  Lincolnton,  North  Carolina. 

Claim — The  mani-er  of  constructing  and  arranging  the  yoke,  so  that  it.s  weight,  or  the  greater  portion  of  it, 
may  rest  upon  the  back  instead  of  the  neck  of  the  horses.  Also,  in  combin.ition  with  the  yoke,  giving  a  wide 
base  to  the  line  of  draft,  either  by  the  bolt  and  clevis,  or  any  other  equivalent  device,  for  the  purpose  de- 
scribed. 

318.  Veget able-cutters;  Aidrew  J,  Chapm.an,  Scipio,  New  York. 

CI  iim — The  arrangement  and  combination  of  the  hinged  guard  or  facd-board,  hinged  follower,  and  sta- 
tionary tUitted  cutting  bed,  conttiucted  in  the  manner  set  forth. 

319.  PoTATO-PARER ;  William  B,  Coates,  Philadelphia,  Pennsylvania. 

Claim — The  handle,  ferrules,  giard,  and  blade,  arranged  in  the  manner  set  foi^h. 

320.  Gas  Bdrners;  Seth  L.  Cole,  Bu.-Lngton,  Vermont. 

Claim— The  construction,  from  Eune  good  conducting  material,  of  a  gas  burner,  with  an  enlargement  of 
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the  tubo  at  the  point  wliorc  the  gas  is  dischiirgeil.  and  burnod  in  tlie  form  of  a  globe,  or  tlio  like,  furnished 
witli  a  slot  u|jciture,  so  that  the  gii»  kIiiiU  be  Imitid  to  tlie  utmost  at  the  point  wheic  it  is  consuuii-d. 

321.  Breecu-loadino  and  other  Fire  ARMi;  .John  Webster  Cochran,  City  of  New  Yorli. 

Claim — 1st,  So  coiistriicliiif;  iind  iipidyinf!;  one  or  more  acceleratiiif;  chambers,  in  combination  with  the 
plunger  or  elastic  cusliion.  that  tlie  ch;uge  or  char>;es  in  the  accelerating  cliainber  or  chambers  are  fired  by 
the  driving  bick  of  the  plunger  nr  cushion,  and  tliat  th  ■  phiiig  r  or  cushion  serves  as  a  safety  valve  to  the 
ace  derating  chanil.ers.  2d,  Combining  the  mov:ible  lncecb-picce,  containing  the  jdnnger  or  clastic  cushion, 
with  a  ring  or  circular  frame  liing  d  to  a  slide,  wliich  wcjrks  longitiidiiially  to  tln^  g\in.  3d,  In  combination 
vritli  the  breech-piece,  secured  in  pbice  by  a  screw,  or  its  equivalent.  1  claim  tlie  adjustalde  screwed  biishing 
applied  to  the  gun,  as  described.  4th,  The  combination  of  tlie  plunger,  accoluratiug  chamber,  volute  spring, 
moviiblc  breech-piece,  ring  or  frame,  and  slide. 

322.  Cooking  Kanqe;  George  Cooper,  Concord,  New  ll:inipshire. 

Claim— The  comliiiiation  and  arrang  ment  of  the  separating  leading  flues,  ARC  (each  provided  with  (» 
damper,  arranged  in  it  as  expliined),  with  Hues,  n  E  F  G  il,  disposed  around  the  oven.  And  in  coiiibinalion 
therewith.  I  claim  tlie  separate  insulating  tin  s,  i  K.  arranged  between  the  ovnis.  and  on  oppositi'  sides  of  thu 
leading  flue.  A,  and  madi  to  open  into  the  bottom  flues,  D  and  G,  and  to  commuuicato  with  the  flue.  A,  by 
openings  provided  with  dampers. 

323.  Buttons;  P.  Davey,  Ironton,  Oliio. 

Claim— The  construction  of  the  dmiblo  flanched  sh.ank-piece  as  the  basis  of  the  button,  forming  on  one 
end  thereof  a  button  and  on  the  other  a  fastening,  and  in  the  middle  two  flauch  guards,  to  receive  the  button 
hole  and  protect  it  from  too  much  abrasion  anil  friction. 
S24.  Ploughs  ;  A.  A.  Dickson,  Andeison,  South  Carolina. 

Claim — The  arrangement  of  the  peculiar  shaped  bar  with  the  shares,  beam,  and  handles. 

325.  Detective  Kegister  for  WATcnMEN;  Patrick  II.  Duffy,  Somerset,  Ohio. 

Claim— Dropping  the  balls,  by  wliich  the  .iction  of  the  apparatus  is  indicated,  into  the  cells  of  a  revolr- 
ing  whifl.  by  operating  a  rod  ami  slide,  in  the  manner  di  scribed.  Also, locking  and  releasing  the  rod  by  de- 
vices  descixbed,  whereby  it  can  be  pulled,  at  certain  times  only,  to  drop  u  ball  into  the  cells  of  a  revolving 
wheel. 

326.  Machine  for  Converting  Keciprocating  into  Intermittent  Rotary  Motion;  Henry  Ehrenfeld,  City  of 

New  York. 

Claim — The  plate,  or  its  equi v.alent,  arranged  with  a  socket,  and  cut  or  split  through  its  centre,  to  operate 

in  combination  with  the  wheel  and  lever,  which  latter  is  hirnished  with  an  oblongpin,  in  the  manner  specified. 

[This  device  is  particularly  intended  to  give  motion  to  the  feed-wheel  of  a  sewing  machine,  and  it  is  so 

arranged  that  it  never  fails  to  impart  the  required  motion  to  the  feed-wheel  in  one  direction,  while,  in  going 

back,  it  has  no  effect  whatever  on  the  same.] 

327.  Journal-box  for  Saw-mill  Carriages;  William  M.  Ferry,  Jr.,  Ferrysburgh,  Michigan. 

Claim — A  single  casting,  moulded  with  an  intermediate  space,  and  with  ofl'-sctting  boxes  on  each  side  of 
naid  space. 

328.  Kailroad  Hand-cars  ;  Henry  Fisher,  Alliance,  Ohio. 

Claim— The  manner  of  combining  the  hand  crank-shaft  with  the  axle  of  a  railroad  hand-car,  so  that, 
when  the  crank-shaft  meets  with  any  obstruction,  it  disconmcts  automatically  from  the  axle  and  ceases  ita 
revolution  with  the  same,  and  thus  prevents  a  sweeping  off  of  the  operators  from  the  platform. 

329.  Manufacture  of  Rubber  Belti.ng  ;  Dennis  C.  Gately,  Newtown,  Connecticut. 

Claim — The  method  described  of  imparting  a  smooth  and  finished  surface  to  belts  or  bands  of  india  rub- 
ber or  gutta  percha,  the  same  consisting  in  placing  them  in  contact  with  sheets  or  strips  of  vulcanized  india 
rubber  or  gutta  percha,  and  then  vulcanizing  tbem  by  applying  heat. 

330.  Manufacture  of  Rudder  Belting  ;  Dennis  C.  Gately,  Newtown,  Connecticut. 

Chiim- The  manufacture  of  belting  or  banding,  composed  eitlier  wholly  or  in  part  of  india  rubber  or 
gutta  percha,  which  consists  in  vulcanizing  the  belt  or  band,  and  giving  it  a  smooth  friction  surface  at  oao 
operation,  by  feeding  the  belt  or  band  around  or  in  contact  with  a  series  of  smooth  heated  rollers. 

331.  Bench  Vise;  G.  A.  Gray,  Jr.,  Cincinnati,  Ohio. 

Claim— The  described  combination  of  the  handle,  loose  head,  and  catch,  with  the  jaws,  Bcrews,  and  end- 
less chain  of  a  parallel  bench  vise. 

332.  Composition  for  Covering  Metals;  J.  H.  Green,  Christiansburg,  Iowa. 
Claim — The  composition  described. 

333.  Machine  for  Riving  Basket  Splints,  &c.;  William  J.  Horton,  La  Grange,  Alabama. 

Claim— The  employment  or  use  of  the  rollers,  three  or  more,  knife  placed  in  the  gate,  and  the  guide 
plates,  arranged  as  set  forth. 

334.  Tor  Gun;  Josee  Johnson,  City  of  New  York. 

Claim— 1st,  So  arranging  the  spring.  I),  relatively  to  the  bore.  A,  that  »  is,  by  a  single  movement  of  the 
finger,  used  both  as  a  trigger  and  a  propelling  force  to  discharge  the  projectile  through  A.  2d,  In  connexion 
with  the  above,  receiving  the  imiiactof  the  spring  upon  the  single  bearing,  so  that  the  free  portion  of  D  movea 
by  its  momentum  beyond  its  original  position,  for  the  purpose  described.  3d,  The  detaching  surface,  arranged 
relatively  to  the  spring  lever  and  barrel. 

335.  Railroad  Switches;  F.  11.  Joyner,  Richmond,  Termont. 

Claim — A  pair  of  switches,  in  connexion  with  stationary  hearing  rails,  as  described. 

336.  Manufacture  op  Vinegar;  Bernhard  Keegel.  City  of  New  York. 

Claim— Converting  wine,  or  other  alcoholic  liquors,  rapidly  into  vinegar  or  acetic  acid,  by  means  of  pum- 
ice stone,  or  its  equivalent.   Also,  the  tub  or  apparatus,  as  described,  when  pumice  stono  is  used  in  the  same. 

337.  Apparatus  for  Taming  Horses;  J.  M.  Lamer,  Eufaula,  Alabama. 

Claim— The  employment  of  the  strajis,  A  A,  loop,  B,  and  straps,  D  c  and  e,  arranged  and  used  as  specified. 

338.  Grain  Fans  ;  Oliver  Lindsey  and  Robert  F.  Strean,  Washington,  Pennsylvania. 

Claim— The  combination  of  division  boards  with  the  inclined  plane,  the  screen  board,  and  riddles,  united 
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ia  the  peculiar  manner  described,  aud  arranged  to  operate  in  the  rtlatiou  to  each  other,  and  to  the  currents  of 
Vfiud  tiirowu  uU  liy  tlie  lau. 

339.  i'lLTEUs;  Williiuu  Liutou,  Baltimore,  Maryland. 

Claim — Arranging  a  clamping  plate,  of  less  diameter  than  the  filtering  cylinder,  on  adjusting  screws  of 
the  removable  head  of  tlie  cylinder. 

[This  cylindrical  filter  receives  the  water  at  one  of  its  ends,  changes  the  direction  of  the  course  of  tha 
same,  and  causes  it  to  pass  in  opposite  directions,  then  to  take  a  course  baclt  tluough  three  layers  of  felt,  which 
deprive  it  of  ail  impurities  bjtore  it  escapes  at  the  opposite  end  of  the  cylinder.J 

540.  Valvk  GtAR  OP  Steam  K.NiiiNEs;  Peter  Louis,  City  of  New  York. 

Claim — 1st,  The  auxiliary  cylinder,  having  a  partition  and  arrangement  of  steam  and  exhaust  passages, 
and  fitted  with  a  valve,  or  its  equivalent,  aud  with  the  two  pistons  on  opposite  sides  of  its  partition,  appheJ  in 
couiUuatiou  with  the  induction  and  eduction  valves  and  tlie  shall  of  the  main  engine,  so  that  each  of  said  pis- 
tons, acted  upon  by  steam  admitted  to  its  compartment  of  the  auxiliary  cylinder  by  the  valve,  servts  to  open 
one  induction,  and  the  opposite  eduction  valve  of  the  main  engine  at  the  jnoper  time.  :^d.  In  combination 
with  the  auxiliary  cylind,-r  and  its  pistons,  applied  and  operating  as  de.-'Ciilied,  to  open  the  induction  and 
eduction  valves  of  the  main  engine,  1  claim  tiie  enipluymeni  ot  the  rock  sliatt  aud  its  toes,  so  applied  in  com- 
bination with  the  said  eduction  valves,  that  while  they  permit  the  said  valves  to  be  opened  by  the  action  of 
the  steam  on  tlie  pistons  of  the  auxiliary  cylinder,  they  keep  the  said  valvcs  open  as  long  as  may  be  deaired. 

541.  JLvNCFACTURfi  OF  Water-proof  Hose;   T.  J.  Mayall,  Roxbury,  Massachusetts. 

Claiui — My  improvement  in  the  manufacture  of  India  rubber  or  gutta  percha  hose  or  tubing,  which  con- 
sists in  impregnating  the  fibrous  labric  which  forms  the  bases  thereof  with  protective  or  preservative  sub- 
stances, and  subsequently  coating  with  india  rubber  or  gutta  percha,  and  forming  the  same  into  hose  or 
tubing. 
3-i2.  Steels;  T.  J.  Mayall,  Koxhury,  Massachusetts. 

Claim — A  "steel'"  or  implement  for  sharpening  table-knives,  Ac,  formed  of  india  rubber  or  gutta  percha, 
with  which  emery,  sand,  or  other  suitably  gritty  substances,  are  incorporated. 

343.  Ma.m'facture  of  Packi-VG  axd  Tobixg;  T.  J.  Ma^-all,  Roxbuiy,  Massachusetts. 

Claim — My  new  method  ot  forming  packing  ho.se  or  tubing,  and  other  similar  articles,  the  same  consist- 
ing in  rolling  or  wrapping  the  fabric  to  be  used  around  the  core  or  mandrel,  by  rolling  or  passing  said  core  or 
mandrel  and  the  tabric  or  wrapper  together  between  two  surfaces,  one  of  which  exerts  a  self-adjusting  yield- 
ing pressure  upon  the  article  to  be  formed,  while  the  other  surface  has  the  necessary  motion  imparted  to  it, 
to  roll  or  wind  the  fabric  used  around  the  cord  or  mandrel. 

344.  Steam  Plodgbs;  A.  E.  and  S.  N.  McGaughey,  AVastedo,  Minnesota. 

Claim — 1st,  The  ploughs,  attached  to  radial  arras  or  oscillating  shafts,  and  arranged  with  the  pinions, 
racks,  ratchet  tiHithed  hubs,  and  stop-rods,  to  operate  as  set  forth.  2d,  In  connexion  with  the  ploughs,  ai- 
ranged  aud  operated  as  described,  the  rakes  or  harrows  attached  to  the  bars,  for  the  purpose  specified. 

340.  Meaxs  for  Climbing  Telegraph  Poles;  J.  II.  McXeely,  Indianapolis,  Indiana. 

Claim — The  combination  and  arrangement  of  the  hooks  with  the  loops  and  set-screw,  constructed  as  set 
forth. 
346.  Cct-off  Apparatus  for  Steam  E.ngines;  Reuben  Miller,  Pittsburgh.  Pennsylvania. 

Claim — The  employment,  in  combination  with  the  tappets  for  opening  the  valve,  to  effect  indnction  of 
steam,  of  the  collars  attached  to  the  same  valve  rod,  and  the  tappet  levers  with  independent  arms,  said  collars 
aud  tappet  levers  being  a]iplied  and  operating  to  efl'ect  the  cutting  off  the  steam  at  such  point  in  the  stroke  of 
the  piston,  as  may  be  desired. 
-347.  Railro.U)  Cars;  John  Miner  and  Silas  Merrick,  New  Brighton,  Pennsylvania. 

Claim — Inserting  strips  of  wood  between  the  angle  iron  which  forms  the  framework  of  the  car,  in  com- 
bination with  jianel  plates  formed  of  a  single  piece  of  iron  stiuck  up,  whether  plain  or  ornamented.  Also, 
Constructing  the  ribs  and  framework  of  the  car  of  two  strips  of  i.  iron,  with  a  bar  of  wood  interposed,  when 
these  irons  and  the  wood  are  united  by  rivets. 

348.  Grain"  Separators;  J.  R.  Moffitt,  Piqua,  Ohio. 

Claim — In  combination  with  a  reversible  spout  adapted  to  discharge  grain  at  either  end  of  a  separating 
machine,  the  screen,  jilaced  within  or  above  the  said  spout,  and  operated  by  the  motion  of  the  shoe,  for  lh« 
purpose  cf  screening  grain  after  the  action  of  the  winnowing  apparatus. 

349.  Car  Trucks;  F.  I.  Palmer,  Knoxville,  Tennessee. 

Claim — The  arrangement  and  combination  of  the  bars,  as  set  forth. 

500.  Paper  Files  ;  J.  J.  Parker.  Marietta,  Ohio. 

Claim — The  combination  with  the  hinged  book-back  of  bars,  springs,  and  rods,  arranged  in  the  manner 
desciibed. 

501.  Manufacture  of  Hollow  Moulded  Rltbber  Goods;  Dubois  D.  Parmelee,  Salem,  Assignor  to  John  A. 

Greene,  Beverly,  Massachusetts. 
Claim — The  method  described  of  shaping  the  said  articles  in  moulds  preparatory  to  their  being  vulcan- 
ized or  hermized,  that  is,  treated  in  the  cold  way  by  any  known  process,  by  applying  heat  to  bags  made  of 
india  rubber,  its  equivalent,  or  their  compound,  free  from  sulphur  and  inflated  with  air,  so  as  to  snugly  fit 
the  moulds,  in  the  manner  set  forth. 
3o2.  TwiSE  Spools;  Francis  A.  Parmelee,  \ew  Haven,  Connecticut. 

Claim — The  combination  of  the  double  spool  with  the  spindle,  as  described. 
353.  Coiton-pickeb'8  Waixets  ;  G.  H.  Peabody,  Columbus,  Georgia. 

Claim — Applying  a  sponge,  or  other  equivalent  device,  to  a  cotton-picker's  wallet,  for  the  purpose  of  en- 
abling the  picker  to  readily  moisten  his  fingers,  and  thus  facilitate  his  work. 
3o4.  Ploughs  ;  Simeon  F.  Peck,  Pennfield,  Georgia. 

Claim — The  manner  of  attaching  the  share  to  the  foot-har,  to  wit:  having  the  back  part  of  the  shar* 
notched  and  fitted  in  a  rebate  in  the  foot-bar,  and  receiving  the  shoulder  formed  by  the  rebate,  while  the  ends 
of  the  share  tit  underneath  the  projections,  aud  the  lever  is  pressed  ou  the  outer  side  of  the  shaie  by  meaiu 
of  the  wedge. 
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355.  Propeller  and  PADDLE-irnEEL  Shaft;  William  Peters,  Baltimore,  Maryland. 
Claim — A  propeller  or  pa<l(lle-\vheel  shaft,  constructed  as  set  forth. 

356.  Whiffletree  Hooks;  S.  M.  Perkins,  Albany,  Illinois. 

Claim — 1st,  The  combination  of  the  stud  with  a  revolvlnp:  sprinp;  button,  arranp^cd  as  deirriljfd.  2d,  In 
combination  with  a  revolving  spring  button,  I  claim  a  stationary  stop,  so  arrans<'d  as  to  prevent  the  eye  of 
the  trace  in  all  positions  from  passitig  over  tlio  buttons.  Rd,  Tlie  coniliinaticm  of  the  spiral  spring,  tln'  pro- 
jecting stud,  and  the  iuner  stop,  arranged  as  described.  4th,  Constructing  the  button  with  the  hooded  end, 
as  described. 

357.  Chain  Cable  Stopper;  Charles  Perley,  City  of  New  York. 

Claim — The  bridge  over  the  chain,  in  combination  with  the  cable-stopper,  for  the  purpose  of  forcing  the 
chain  into  said  stopper,  in  the  manner  specified. 
C58.  Horse  Rakes;  Gideon  Pierce,  Ercildown,  Pennsylvania. 

Claim — The  arrangement  of  the  cog-wheel,  rack,  lever,  frame,  bar,  standard,  and  teeth,  as  set  forth. 

359.  Horse  Hay  Rakes;  Matthias  Reaser,  Reading,  Pennsylvania. 

Claim — The  combination  of  the  rock  shafts,  clearers,  teeth,  brace  guides,  spring  bar,  pins,  and  springs, 
with  the  draft-l)ar,  arranged  in  the  manner  described. 

360.  Lamps  ;  Charles  W.  Kichter,  Madison,  Georgia. 

Claim — The  use  of  the  wick-adjuster,  formed  of  the  bar,  with  a  toothed  plate  at  its  inner  end,  and  so  ar- 
ranged as  to  have  a  certain  degree  of  longitudinal  adjustment  in  relation  with  the  wick. 

[This  invention  relates  to  an  improvement  in  that  class  of  lamps  which  are  designed  for  burning  those 
liydro-carbons  that  volatilize  and  glassify  at  a  low  temperature,  such,  for  instance,  as  a  cumbluatiun  of  tur- 
pentine and  alcohol,  generally  known  as  "  burning  fluid,"  the  light  or  spirituous  coal  oils,  &c.] 

361.  Catch-bot;  William  Salisbury  AVheeling,  Virginia. 

Claim — Tlie  use  of  the  lever,  combined  and  arranged  with  the  catch-bolt,  to  operate  as  set  forth. 

362.  Cultivator  Teeth;  Henry  Sanders,  Utica,  New  York. 

Claim — The  flanches,  a  a,  and  semicircular  projection  on  the  tooth,  and  the  flanchcs,  c  c,  and  pin  on  the 
chair,  arranged  as  described. 

363.  Cooking  Stoves;  Samuel  Smith,  Philadelphia,  Pennsylvania. 

Claim — 1st,  The  grate,  having  hollow  bars  communicating  with  each  other,  and  arranged  in  respect  to 
the  hollow  back  and  its  zigzag  passages,  as  set  forth.  2d,  The  jdates  of  the  grate,  arranged  so  as  to  serve  the 
double  purpose  of  connecting  the  bars  of  the  grate  together,  and  forming  a  chamber  for  heating  the  air  pre- 
paratory to  the  same  being  discharged  in  jets  into  the  front  of  the  fire. 

364.  Water-heater  for  Steam  Exgines;  James  Speers,  West  Manchester,  Pennsylvania. 

Claim — 1st,  The  arrangement  of  the  float,  lever,  valve,  partition,  and  pipes,  b  c  and  x,  for  the  purpnso 
of  constructing  water-heaters  for  supplying  the  force  pumps  of  steam  engines  with  heated  water.  2d,  Tha 
use  of  the  branch  pipe,  x,  in  connexion  with  pipe,  c,  and  valve. 

365.  PLiNO-FORTES ;  Henry  Steinway,  Jr.,  City  of  New  York. 

Claim — The  employment,  in  combination  with  the  agraffs,  of  the  projection,  on  the  underside  of  the  plate, 
lapping  over  and  abutting  against  the  edge  of  the  turning  block. 

366.  Valve  Gear  for  Steam  Engines  ;  David  Stoddard,  San  Francisco,  California. 

Claim — The  use  of  the  fixed  c<im,  in  combination  with  the  adjustable  cam  and  the  rocking  bar,  which  is 
connected  to  the  cam  rod,  and  also  connected  to,  and  opei-ated  by,  the  cam  yokes. 
36".  Shingle  Machines;  J.  E.  Sturdy,  Augusta,  Maine.'. 

Claim — The  use,  in  connexion  with  the  shingle-sawing  machine  described,  of  the  guides  attached  to  the 
bolt  carriage,  and  actuated  alternately  to  perform  their  proper  function  to  the  planer. 
368.  Railroad  Car  Couplings;  Joseph  R.  Swift,  New  Orleans,  Louisiana. 

Claim — The  combination  of  the  peculiarly  constructed  draw  head  with  the  peculiarly  constructed  elbow- 
shaped  gravitating  lever  hook. 
309.  Metal  Strings  for  Pianos,  &c.;  J.  B.  Thompson,  Philadelphia,  Pennsylvania. 

Claim — The  employment,  for  the  strings  of  piano-fortes,  and  other  musical  instruments,  of  hardened  and 
tempered  steel  wire. 

370.  Apparatus  for  Elevating  Wire  ;  S.  H.  Swift,  Morrisville,  Vermont. 

Claim — The  bucket,  curved  at  the  rear,  in  combination  with  the  trunnions,  band,  notched  flanched  wheel, 
roller,  and  frame,  constructed  in  the  manner  set  forth. 

371.  Composition  for  Making  Soap;  George  W.  Tolhurst,  Liverpool,  Ohio. 

Claim — A  soap  compound,  prepared  of  the  ingredients  proportioned  in  the  quantities  hereafter  mentioned, 
viz:  five  ounces  common  bar  soap,  four  ounces  sal  soda,  half  ounce  borax,  half  drachm  of  sugar,  burned, and 
one  teaspoonful  of  linseed  oil;  add  as  much  rain  water  as  to  make  a  soap  ol  suitable  consistency;  after  it  is 
boiled,  it  is  ready  for  use. 

372.  Railroad  Car  Brakes  ;  Alfred  F.  Toulmir,  EUicott's  Mills,  Maryland. 

Claim — TJie  mode  described  of  simultaneously  applying  or  putting  down  brakes  hj'  means  of  the  brake 
cord,  the  box  spring,  the  crank  lever,  the  trigger,  the  cross-piece,  the  slide,  and  the  swivel  bar,  witli  its  springs, 
arranged  as  described.  Also,  the  mode  described  of  instantaneously  freeing,  relieving,  or  raising  the  brakes, 
and  of  keeping  them  free  when  raised,  until  the  conductor,  engineer,  or  brakesman  shall  desire  to  ap|>ly 
them,  by  means  of  the  forward  or  tractive  movement  of  the  train,  in  combination  with  the  slide,  the  cross- 
piece,  and  the  trigger,  with  its  shoulder. 

373.  Stoves;  John  G.  Treadwell,  Albany,  New  York. 

Claim — The  arrangement  of  the  stove,  flue,  B.  door,  flue,  D,  and  smoke-pipe,  when  the  flue,  B,  is  secured 
to,  or  niaile  a  part  of,  the  underside  or  bottom  of  the  stove. 

374.  Composition  for  Soles  and  Heels  of  Shoes  and  Boots,  Veneers,  Packing,  and  other  purposes;  Henry 

George  Tyer,  Andover,  Massachusetts. 
Claim — A  composition  made  of  vulcanized  india  rubber,  leather,  and  gutta  percha,  in  the  jiroportions  and 
manner  set  forth. 
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375.  Lamps;  I.  T.  Vankiik,  Frankfort,  Pennsylvania,  and  Wm.  M.  Fulton,  Cranberry,  New  York. 

Claim — The  siiiiiillo  with  its  cog-wheels,  the  said  spindle  beinp;  confined  to  its  place  by,  and  acted  upon 
by  a  spring  attached  to  thi;  wick  tube,  and  arranged  in  respect  to  the  latter,  as  set  forth. 
370.  Grain  SEPAnATOits  ;  D.  S.  Wagener,  I'onn  Yan,  New  York. 

Claim — The  case,  with  its  flanches  or  divisions,  snrrounding  distributor  or  sheath,  for  distributing  the 
grain  in  a  circular  form  within  said  case.and  separating  the  impurities  from  the  grain  at  said  point  by  means 
of  a  suction  and  bUist  fans,  or  by  a  suction  or  blast  fan,  operating  as  described. 

377.  Rocking  Chair;  John  II.  ■\Vclls,  Brooklyn,  New  York. 

Claim — The  arrangtuieut  described  of  the  leg.s,  the  hinge  joint  connecting  the  seat  with  the  underwork 
and  the  springs. 

378.  Machi.nes  fob  Cleaxixo  Animals;  Calvin  D.  'Wheeler,  City  of  New  York. 

Claim — Arranging  and  combining  with  a  portable  case  or  frame,  a  rotating  comb  and  brush. 

379.  Canal  Locks;  C.  W.  Williams.  Port  Jervis,  New  York. 

Claim — 1st,  The  arrangement  of  the  slidinir  shaft,  gearing,  eliding  rack,  rods,  wickets,  and  gate,  applied 
to  a  canal  lock.    2(1,  The  employment  of  guard-strip  applied  to  the  gate,  and  arranged  aa  set  forth. 

380.  Machine  for  Drawing  Bolts;  Seth  Wilmarth,  Chailestown,  Massachusetts. 
Claim — The  combination  and  arrangement  of  the  several  parts  specified. 

381.  Grain  Separ.^tors;  AVilliam  AVilmington,  Toledo,  Ohio. 

Claim — 1st,  The  combination  of  the  endless  belt,  the  dividing  board,  and  the  rotary  reciprocating  bars, 
the  belt  biing  separated  from  the  bars  by  means  of  the  board,  used  fur  dilivering  the  straw  and  unseparated 
grain  to  the  bars  and  its  turning  fioint.  2d,  The  combination  of  the  teeth  on  the  underside  and  end  of  the 
liars  with  the  fingers  or  comb. 

382.  Machine  for  Shaving  Bark;  Martin  Winger,  Lancaster  County,  Pennsylvania. 

Claim — The  combination  of  the  convex  traveling  bed  with  the  rotary  knives  and  pressure  rollers. 
3S3.  Moving  Locomotive  Engines  by  Hand  Power;  Jcjhn  E.  Wootten,  Philadeljihia,  Pennsylvania.] 

Claim — The  application  of  the  hydraulic  piston  to  the  purpose  of  propelling  a  locomotive  engine  or  rail- 
road car  upon  the  track,  by  its  direct  action  upon  the  periphery  of  the  wheel,  combined  with  the  peculiar 
arrangement  of  the  ])lunger  in  reference  to  the  piston,  whereby  the  latter  is  caused  to  advance  and  recede  iu 
concert  witli  the  plunger  by  the  aid  of  atmospheric  pressure,  and  without  the  intervention  of  valves. 
3Si.  Blind-fastener;  Oscar  M.  Andrews,  Assignor  to  A.  K.  Seymour,  Ilecla  Works,  New  York. 

Claim — The  arrangement  on  the  side  of  the  frame  of  a  shutter  or  blind,  and  a  rotary  wedge-shaped  cam, 
in  combination  with  a  hook,  fastened  in  the  manner  specified. 
SSo.  Can  Bottoms  for  Roving;  George  Bradley,  Assignor  to  Jacob  S.  Rodgers,  Paterson,  New  Jersey. 

Claim — So  mounting  two  or  more  can  bottoms,  that  the  filled  can  may  be  removed  from  under  the  coiler, 
and  an  empty  one  substituted  in  its  place,  by  means,  simply,  of  a  partial  rotation  of  the  frame. 

386.  Moulding  for  Metal  Casting;  John  P.  Broadmeadow,  Assignor  to  self  and  Albert  Eames,  Bridgeport, 

Connecticut. 
Claim — The  combined  use  of  a  half  flask  of  a  sufficient  size  to  bold  the  quantity  of  loose  sand  required 
to  form  a  half  mould,  and  of  a  follow  board,  small  enough  to  enter  the  said  half  fiask  and  act  as  a  piston  to 
compress  the  sand  therein,  when  pressure  is  applied.  Also,  the  combined  useof  a  half  flask,  as  above  described, 
and  of  a  strike  whose  profile  corresponds  in  form  with  tln'  transverse  section  or  profile  of  the  pattern.  Also, 
the  combined  use  of  a  half  flask,  as  above  described,  constituting  the  cope  of  a  ribbed  cope  plate  fitted  to  enter 
therein,  and  of  sustaining  pins  in  the  s.iid  cope.  Alsn,  the  combined  use  of  the  aforesaid  cope  plate,  of  a  hut- 
ton  plate  fitted  to  enter  the  drag  of  the  flasks,  and  of  clamps.  Also,  combining  the  sprue  pattern  with  the 
follow  board,  when  this  combination  is  used  in  connexion  with  a  match-board  having  an  opening  to  permit 
the  descent  of  the  lower  end  of  the  sprue  pattern.  Also,  the  combination  of  projections  or  indentations,  or 
both,  with  the  follow  board,  iu  contradistinction  to  constructing  the  flasks  with  projections  and  indentations. 

387.  IIOLDiNQ  Knife-handles  for  Soldering;   Almon  Cool ey,  Assignor  to  E.  W.  Sperry,  J.  II.  Ashmead,  E. 

llurlbut,  and  Henry  E.  Bobbins,  Hartford,  Connecticut. 
Claim— The  descrilied  device  for  holding  knife-blades,  bandies,  &c.,  for  soldering  together,  the  rods,  cap, 
bar,  and  springs,  operating  in  the  manner  set  forth. 

3SS.  Uolding  Knife-handles  for  Soldering;   Almon  Cooley,  Assignor  to  E.  W.  Sperry,  J.  H.  Ashme.id,  E- 
llurlbut,  and  Henry  E.  Kobbins,  Hartford,  Connecticut. 
Chaim — The  device  for  securing  or  holding  handles  (formed  of  two  pai-ts.)  for  soldering;  the  adjustable 
yielding  clamps  or  brackets,  described;  the  combination  of  the  yielding  clamps  or  brackets  with  a  turn-table, 
in  the  manner  described. 

389.  Washing  Machine;  Thomas  Harvey,  Assignor  to  self  and  David  Kramer,  Wooster,  Ohio. 

Claim — The  combination  of  the  two  vertical  movable  plates  with  the  inclined  planes,  and  the  fixed,  per- 
forated, corrugated  jiartition,  arranged  as  described. 

390.  Pans  for  Evaporating  Sogar  Jcice;  Wheeler  Hedges,  Assignor  to  self  and  P.  W.  Gates,  Chicago,  111. 
Claim — Ist,  The  arrangement  of  the  pipes,  E  E,  with  the  pipe,  F,  in  pan.  so  that  the  application  of  steam 

to  the  i)ipfs,  E  E,  will  causp  the  greatest  ebullition,  and  the  foam  to  raise  highest  luiigitudinally  in  the  middle 
of  the  pan,  for  the  imrjiose  of  causing  all  impurities  to  be  deposited  upon  the  llai  ing  sides  of  the  pan.  2il, 
The  construction  and  application  of  a  defecator,  in  combination  with  the  evajMiator.  4th,  The  stop-boards, 
in  combination  with  the  evaporator,  as  described. 

391.  Retorts  for  Distilling  Coal  Oil;  Mathew  Hodkinson,  Assignor  to  Mathew  Hodkinson,  Jr., Pittsburgh, 

Pennsylvaida. 
Claim — The  stationary  retort  with  a  shaft  armed  with  knives,  whose  edges  are  at  right  angles  with  the 
shaft  passing  through  it,  by  which,  when  motion  is  given  to  the  shaft,  the  coal  is  broken  and  pulverized  moro 
effectually  and  more  economically  than  by  any  other  method. 

392.  Nursing  Bottles;  Francis  J.  La  Forme,  Boston,  Massachusetts. 

Claim — The  improved  nurse  bottle,  or  one  having  an  elastic  tube,  applied  thereto  in  the  manner  set  forth. 
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393.  MAcniNE  for  Manufacturing  Ruches;  Daniel  Penman  and  Elisha  B'itzgcrald,  Assignors  to 'William  C. 

^Valkor  and  JI.  i'enuian,  City  of  ^ew  Yoik. 
Claim — The  iiressing  bar,  attach<  d  to  the  shaft  by  the  arms  (said  arms  Laving  a  crank)  at  its  end,  in  com- 
bination with  the  ai^ustalile  gaugf  bar,  liook  rods,  and  treadles. 

394.  UooT  AND  Shoe  Tip;  I<ewman  Silverthorn,  i'rescott,  Wisconsin,  Assignor  to  James  M.  Allen,  Frederick- 

town,  Oliio. 
Claim — A  boot  or  shoe  tip,  made  of  any  of  the  known  preparations  of  India  rubber  or  gutta  percha,  and 
to  be  applied  to  the  boot  or  shoe,  iu  the  manner  described. 

Extensions. 

1.  Vault  Covers;  Thaddeus  Hyatt,  City  of  New  York;  patented  Nov.  12, 1845;  re-issued  April  3,  18C5; 

extended  Nov.  8,  1S59. 
Claim — Making  them  of  a  metallic  grating  or  perforated  metallic  plate,  with  the  apertures  fo  pniall  that 
persons  or  bodies  passing  over  or  falling  on  them  may  be  entirely  sustained  liy  the  uietul;  but  this  1  only 
claim  when  the  apertures  are  protected  by  gla.<s.  Also,  in  combination  with  the  grating  or  perforated  cover 
and  glass  fitted  thereto,  the  knobs  or  protuberances  on  the  upper  surface  of  the  grating  or  perforated  plate, 
for  preventing  the  abrasion  or  scratching  of  the  glass. 

2.  Forges;  Christian  V.  Queen,  Peekskill,  New  York;  patented  Nov.  IS,  1845;  extended  Nov.  22, 1859. 

Claim — The  combination  of  the  curved  .sliding  shutters  for  enclosing  the  space  over  the  fire,  and  tho 
device  for  admitting  a  draft  of  air  to  keep  up  the  combustion  during  the  intervals  in  which  the  bellows  are 
not  employed. 

3.  Planing  Machines;  Joseph  E.  Anderson,  Boston,  Ma.=s.;  patented  Nov.  21,  1845;  extended  Nov.  22, 1859. 

Claim — The  manner  shown  of  tbrming.  arranging,  and  combining  with  the  revolving  cutter  wheel,  tho 
revolving  platform  and  the  endh-ss  aprons  between  which  the  board  to  be  planed  is  to  be  pas.sed,  by  means 
of  which  arrangement  and  combination  it  is  iirmly  held  along  the  whole  length  of  such  apron,  and  carried 
regularly  forward  without  deviation. 

4.  Magnetic  Water  Gauge  for,  Boilers;  George  Faber,  Canton,  Ohio;  patented  Nov.  26,  1845;  extended 

Nov.  22,  1859. 
Claim — The  method  described  of  indicating  the  rise  and  fall  of  water  in  a  steam  boiler  or  generator  by 
means  of  an  indicator  outside  thereof,  actuated  by  a  magnet  connected  with  a  float  or  any  other  body  withia 
the  boiler  that  rises  and  falls  with  the  water,  and  connected  with  the  magnet. 

ADDITIONAL  Improvements. 

1.  Gold-washer;  Mortimer  Nelson,  City  of  New  York;  patented  Oct.  4, 1S59  ;  additional  dated  Nov.  8, 1859. 

Claim — 1st.  Imparting  to  the  shaft  and  the  series  of  pans  thereon,  an  intermittent  or  o.scillating  move- 
ment; and  in  combination  with  the  shaft,  and  pans  having  the  intermittent  or  oscillating  movement  set 
forth,  I  claim  the  cam  and  ball  to  give  the  vertical  or  jigging  movement.  2d,  The  conical  hoods  or  funnels 
in  combination  with  the  pans. 

2.  App.^r^tus  for  Watering  and  Sweeping  Railroads;  Wm.  C.  Allison.  Assignor  to  self  and  John  Murphy, 

Philadelphia,  Pennsylvania;  patented  December  18,  X'iXQ;  additional  dated  Nov.  15,  1859. 
Claim — Combining  a  fire-place  and  flues,  or  their  eciuivalent  heating  apparatus,  with  the  water  tank, 
for  the  purpose  .specified. 

3.  Naval  Architecture  ;  Benjamin  F.  Wells,  Georgetown,  D.  C;  patented  October  18, 1S59 ;  additional  dated 

Nov.  22,  1859. 
Claim — Making  the  lines  of  every  section  of  a  vessel,  from  the  keel  to  the  water-line,  arcs  of  circles, 
when  said  arcs  have  separate  and  independent  centres  determined  iu  the  manner  described. 

4.  Straw  Cutters;  W.W.  Ilollmau,  EdJyville,  Ky.;  patented  March  30, 1S58;  additional  dated  Nov.29, 1859. 

Claim — The  combination  and  arrangement  of  the  devices  for  operating  the  knife  and  feeding-box  as  de- 
scribed. 

Re-Issces. 

1.  Machines  for  Cleaning  Grai.v;  William  M.  Griffith  &  Co.,  Assignees  of  William  H.  Orr,  Martin's  Ferry, 

Ohio  ;  patented  July  13,  1859  ;  re-issued  November  1,  1859. 
Claim — The  arrangement  and  application  of  the  stirrer  in  the  described  relation  to  the  riddle  or  shoe 
of  a  grain  separating  machine,  operating  in  the  manner  set  forth. 

2.  Revolving  Fire  Arms;  E.  K.  Root,  Hartford,  Cnnn.;  patented  Dec.  25,  1855 ;  re-issued  Nov.  1,  1859. 

Claim — Combining  the  driving-pin  that  works  in  the  grooves  to  rotate  and  hold  the  breech  in  line  with 
s  slirh-  below  adajited  to  the  recc|iiion  of  and  to  be  operated  by  the  trigger-finger,  and  acting  on  the  lock 
on  the  end  of  the  back  motion,  to  liberate  the  cock  or  hammer  and  discharge  the  load.  Also,  combining 
the  plunger  with  the  many-chambered  rotating  breech  pistol  or  other  fire  arm,  by  means  of  a  lever  with  ix 
cogged  sector  eng.iging  the  cogs  of  a  straight  rack,  substantially  as  and  for  the  purpose  specified. 

3.  Straw-Cutters;  De  Witt  C.  Cummings,  Fulton,  New  York;  patented  Aug.",  1855;  re-issued  Nov.  8,1859. 

Claim — 1st,  Operating  the  aJjustable  lower  feed-roller  by  means  of  a  spur-wheel  hung  in  a  vibratini; 
frame  or  yoke,  the  axis  of  which  is  connected  with  the  said  roller  by  means  of  an  universal  coupling,  when 
faid  roller  is  supported  on  spring  bearings  independent  of  each  other.  2d,  The  employment  of  a  cylinder 
]  rovided  with  a  knife  or  knives  which  have  an  upward  cylindrical  cut  arranged  with  two  independent  feed- 
1  oilers,  the  lower  one  of  which  being  supported  on  a  spring  or  springs  in  such  a  manner  that  it  can  be  ad- 
justed to  act  with  greater  or  less  pressure  on  the  material  to  be  cut. 

4.  Pumps  ;  Wm.  M.  Henderson,  Baltimore,  Md.;  patented  Oct.  4, 1859;  re-issued  Nov.  8, 1859. 

Claim— The  two  ball  valve  cages  with  the  suction  valves  in  their  interior,  attached  to  the  extremities 
of  a  central  perforated  tube  or  its  ecjuivalent.  in  combination  witli  the  water  ways  and  discharge  valve  or 
valves;  the  water  entering  between  the  plunger-valves  and  alternately  discharged  from  the  ends  of  the 
pump  barrel  in  direction  of  the  stroke. 
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5.  Lock  axb  Detector  ;  John  H.  Lj'on,  City  of  New  York;  patented  Sept.  13, 1859,  re-issued  Xot.  8, 1859. 

Cliiiin — CombininiJ  with  a  padlock,  or  any  lock  provided  with  a  shackle,  a  lead  or  soft  metal  tuhe  or 
seal,  so  arranged  as  to  be  temporarily  secured  thereto  and  admitting  of  being  released  only  by  the  removal 
or  breaking  of  said  tube  or  seal,  which  thereby  serves  as  a  detector. 

6.  Rim  for  Lockets;  Charles  G.  Bloomer,  Wickford,  Rhode  Island;  patented  April  28, 1857;  re-issued  Nov. 

15,  1859. 
Claim — A  rim  for  lockets  and  similar  metallic  cases,  formed  of  sheet  metal,  in  such  manner  that  the 
face  of  the  field-piece  within  the  case  and  the  exterior  surface  of  the  rim,  are  both  formed  from  the  same 
side  or  surface  of  the  original  sheet  metal,  and  that  the  field-piece  and  rim  are  of  one  piece  of  metal. 

7.  Mode  of  Coxstbuctino  Lockets:  Charles  G.  Bloomer,  AVickford,  Rhode  Island;  patented  April  28, 1857; 

re-issued  Xovember  15,  1859. 
Claim — The  method  of  imparting  the  finished  shape  to  case  rims  of  sheet  or  thin  metal,  in  which  the 
external  ring  and  field-piece  are  one  piece  of  metal,  by  means  of  dies. 

8.  Macuixe  for  Wetting  axb  Cutting  Paper  for  Printing  Presses  ;  Moses  S.  Beach,  Brooklyn,  New  York ; 

patented  August  25,  1857 ;  re-issued  November  15,  1859. 
Claim — 1st,  The  combination  with  the  printing  machine  of  the  mechanism  described,  so  arranged  that 
the  paper,  as  it  passes  along  from  the  reel  to  be  printed  upon,  shall  be  dampened.  2d,  The  combination, 
with  the  cylinders,  c  n.  of  the  adjustable  rollers,  E  f,  to  supply  the  moisture  for  the  paper,  and  also  to  regu- 
late the  quantity  of  that  niuisturo.  3d,  The  combination  with  the  printing  machine  of  the  moisture  vessels. 
4th,  Tlie  cnDiljiuatiun  of  llie  cutting  knife  with  the  dampening  roll-cylinder.  5th.  Simultaneously  wetting 
or  moistening  both  sides  of  the  paper,  in  the  manner  described.  6tb,  Leaving  the  paper  dry  at  tlie  point 
or  line  of  cutting.  7th,  The  employment  of  a  spring  pressure  to  project  the  knife,  in  the  manner  described. 
8th,  Retiring  the  knife  within  circumference  of  the  cylinder,  by  means  of  the  cams.  9th,  Catching  the 
knife,  when  retired  within  the  circumference  of  the  cylinder,  c,  retaining  it  while  so  retired,  and  releasing 
for  the  operation  of  cutting  by  means  of  the  catches,  the  springs,  and  the  tripping  pins.  10th,  The  em- 
ployment of  cylinders,  c  l>,  to  draw  the  paper  from  the  reel,  to  be  afterwards  cut  into  sheets,  and  fed  into 
the  printing  machine.  11th,  Breaking  or  tearing  asunder  any  fibres  of  paper  left  uncut  by  the  knife,  by 
the  grasp  of  the  cylinder,  M.  and  roller,  Q.  12th.  Giving  the  conducting  or  guide  tapes  a  speed  greater  than 
that  of  the  paper.  13th,  The  combination  of  the  feeding  mechanism,  cutting  apparatus,  and  the  printing 
machine,  in  the  said  conibination  for  feeding  the  paper  from  a  roll  to  a  printing  machine,  and  cutting,  or 
partially  cutting,  it  into  sheets  as  it  passes  along  to  be  printed. 

9.  Be.nding  Wood;  Thomas  Blanchard,  Boston,  Massachusetts;  patented  December  18,1849;  re-issued  Not. 

15,  1859. 
Claim — My  improved  method  of  bending  wood,  as  described. 

10.  Apparatus  for  Cooling  Liquids  ;  Berresford  Maria  King,  executrix  of  Valentine  Hall,  deceased,  City  of 

>ew  York;  patented  Sept.  20,  1S59 ;  re-issued  Nov.  22,  ISoy. 
Claim — 1st,  The  employment  or  use  of  one  or  more  receivers,  with  or  without  the  pump,  placed  on  a 
tank  containing  ice  water  or  water  at  a  low  temperature,  and  connected  together  and  to  the  liquid  supply 
pipe  as  set  forth.  2d,  The  employment  or  use  of  one  or  more  receivers,  placed  within  a  tank,  and  connected 
with  the  barrel  or  cask  by  means  of  a  siphon,  and  with  a  pump  within  or  at  the  outer  side  of  the  tank,  for 
the  purposes  set  forth.  3d,  The  combining  of  a  pump  with  one  or  more  receivers  connected  together  and 
made  to  communicate  with  each  other  by  siphons,  when  said  parts  are  submerged  within  a  tank,  and  made 
to  communicate  with  the  barrel  or  cask  by  means  of  a  siphon  extending  over  the  top  of  the  tank. 

11.  Machines  for  Ploughing;  Jos.  W. Fawkes,  Christiana,  Pennsylvania;  patented  Jan.  20,1858;  re-issued 

November  22,  1859. 
Claim — 1st,  The  employment,  in  combination  with  the  locomotive,  of  a  bilge-shaped  driving-whceh 
2d,  I  do  not  claim  broadly  the  invention  of  movable  spurs,  but  I  claim  the  combination  of  the  sliding  spurs 
with  the  bilge-shaped  driving-wheel,  as  described.    3(1,  The  arrangement  of  the  adjustable  frame,  ploughs, 
gauge-wheel,  driving-wheel,  engine,  boiler,  and  guiding-wheels. 

12.  Running  Gear  of  Locomotive  E.vgines:  Septimus  Norris.  Philadelphia,  Pa.;  patented  Sept.  26,  1854;  re- 

issued March  2,  1858  ;  re-re-issued  November  22,  1859. 
Claim — The  combination  of  a  free  vibrating  truck,  with  six  or  more  driving-wheels,  when  the  front  pair 
of  drivers  is  placed  in  advance  of  the  centre  of  gravitj'  of  the  entire  engine,  as  set  forth. 

13.  Steam  Boilers  ;  William  Oldham,  Buffalo.  New  Y'ork;  patented  June  7,  1859;  re-issued  Nov.  22, 1859. 
Claim — 1st   The  central  water  space  in  the  combustion  chamber,  arranged  in  relation  to  the  annular 

water  space  and  to  the  tubes  or  their  respective  equivalents,  as  set  forth.  2d.  Placing  the  annular  sheet, 
and  Iiorizontal  plate  (which  with  the  jacket  form  the  smoke-pipe.)  outside  of  the  water  space,  to  allow  the 
sediment  to  be  conveniently  removed  from  the  water  space,  in  communication  with  the  described  arrange- 
ment of  the  return  tubes. 

14.  Making  Br.^ss  Kettles  ;  O.W.  Minard,  Waterbury,  Conn.;  patented  April  15, 1856;  re-issued  Nov.  29, 1859. 
iClaim — The  employment  of  two  rotating  rollers,  for  griping,  turning,  and  rolling  the  disc  of  metal,  in 

combination  with  the  clamps  or  holders  for  holding  the  disc  of  metal  at  any  desired  angle  with  the  axis  of 
the  rollers.  Also,  the  concave  and  convex  clamping  plates  in  combination  with  the  rollers  or  any  equiva- 
lent mode  of  rolling  the  metal.  Also,  in  combination  with  the  rollers  for  rolling  the  disc  of  metal,  the  sup- 
porting rest  for  supporting  the  metal  beyond  the  point  of  action  of  the  griping  rollers. 

15.  Re.^ping  ANT)  Mowing  Machines;  Jeremiah  W.  Mulley,  Amsterdam,  New  Y'ork;  patented  Feb.  10, 1857; 

re-issued  Nov.  29,  1859. 

Claim — So  constructing  and  arranging  the  platform  of  a  reaper  as  that  it,  or  a  portion  of  it,  may  be 
made  to  form  a  track-clearer  when  it  is  desired  to  conveit  the  machine  into  a  mower. 

16.  RE.APING  AND  MOWING  MACHINES;  Jeremiah  W.  Mulley,  Amsterdam,  New  York;  patented  Feb.  10, 1857; 

re-i.ssued  Nov.  22,  1859. 

Claim — The  hollow  reel-shaft  made  of  sheet  metal  or  its  equivalent,  formed  with  boxes  or  bearings  at 
or  near  each  end,  and  made  to  revolve  on  an  arm  supported  at  one  end  only. 

17.  Reaping  and  Mowing  Machines;  Jeremiah  W.  Mulley,  Amsterdam,  New  Y'ork;  patented  Feb.  10, 1857; 

re-issued  Nov.  29,  1859. 

Claim — 1st,  The  manner  described  of  securing  the  detachable  cutters  or  blades  to  or  in  their  place  on 
the  cutter-bar,  and  relatively  to  each  other,  by  means  of  central  holding;  screws  in  combination  with  pins 
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or  studs  on  tlio  bar,  to  fit  the  recesses  in  the  adjoining  sides  of  the  blades.  2d,  Providing  the  fingers  with 
the  laterally  projecting  lips  in  front  and  rear  of  the  slot  in  which  the  cutter-bar  plays.  3d,  The  finger-bar 
arched  as  described  in  combination  with  the  fingers  made  with  a  swell  or  convex  projection  in  their  rear. 

Designs. 

1.  Clock  Casks:  Charles  T.  Foot,  Bristol,  Conn.;  dated  November  1, 1S59. 

2.  Tr.\de  Mark  ;  Thomas  and  Samuel  Ilardgrove,  Richmond,  Va.;  dated  November  1, 1859. 

3.  Base  for  Casters;  Alkn  Leonard,  Hartford,  Conn.;  dated  November  1, 1859. 

4.  Caster  Handles  ;  Allen  Leonard,  Hartford,  Conn.;  dated  November  1,  1859. 

5.  Fork  or  Spoon  Handles;  William  H.  Lewis,  Glastonbury,  Conn.;  dated  November  1, 1S59. 

C.  Stoves;  Garretson  Smith  and  Henry  Brown,  assignors  to  Cox,  Whitman  <Sc  Cox,  Philadelphia,  Pa.;  dated 
November  1,  1859. 

7.  C.VRRLiGE  Bodies;  Harrison  Gro.sh,  Litiz,  Warwick  Township,  Pennsylvania;  dated  Nov.  15, 1859. 

8.  CARPET  Patterns;  Elemir  J.  Ney.  assignor  to  the  Lowell  Manufacturing  Company,  Lowell,  Mass."  dated 

November  22.  1859.   (2  oases.) 

9.  Floor  Cloths  ;  J.  B.  Virolet,  assignor  to  John  W.  Hoyt,  City  of  New  York ;  dated  Nov.  29, 1859. 
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Method  of  obviating  the  effect  produced  by  Currents  in  Telegraph 
Wires  induced  by  Terrestrial  Currents.  *  By  H.  W.  Elphinstone. 
A  B,  c  D,  are  two  similar  telegraph  wires,  parallel  to  each  other,  sepa- 
rated by  a  small  space ;  at  f  they  communicate  with  the  two  ends  of 
the  helix  of  a  galvanometer  f;  at  e  there  is  a  commutator,  by  means 
of  which  the  two  telegraph  wires  can  be  put  in  contact  with  each  other, 
or  be  joined  respectively  to  the  poles  of  a  battery. 

Suppose  the  two  wires  to  be  in  contact  with  each  other ;  let  there 
be  a  terrestrial  current  which  induces  a  current  in  A  B  sufficient  to 
cause  a  deviation  d  in  the  galvanometer  at  F,  the  same  current  will 
induce  a  current  in  C  B  which  will  produce  a  deviation  d'  in  the  gal- 
vanometer at  F.  But  since  these  two  currents  enter  the  helix  at  its 
opposite  ends,  d  and  d'  have  opposite  signs ;  the  total  deviation  is  d — d', 
a  quantity  that  will  generally  be  small. 
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Now,  by  means  of  the  commutator,  place  the  battery  in  circuit,  and 
let  the  deviation  produced  by  the  battery  be  d  ;  the  induced  currents 
remain  the  same  as  before  ;  the  total  deviation  will  be  d  -f-  d — tZ'=D 
nearly. 

If  in  practice  d — d'  could  be  rendered  so  small  as  not  to  be  com- 
parable with  D,  there  would  be  no  need  of  keeping  the  ends  of  the 
telegraph  wires  in  contact  when  the  battery  is  out  of  circuit;  it  would 
be  sufficient  to  insulate  them,  so  as  to  prevent  any  extraneous  current 
passing  by  accident  through  the  wires.  If  d — d'  could  not  be  rendered 
small  enough  to  be  neglected,  it  would,  at  all  events,  be  smaller  than 
(7,  which  is  the  deviation  under  the  present  system.  And  it  would  not, 
I  think,  be  impossible  to  distinguish  the  battery  signal  by  a  previous 
arrangement  having  been  made  by  the  opei*ators  to  send  battery  sig- 
nals at  constant  intervals  of  time,  every  10  seconds  for  instance,  read- 
ing ofl'  immediately  before  and  after  the  signal  was  transmitted. 

*  From  the  Lond.  Ed.  and  Dub.  Phil.  Mag.,  Nov.,  1359. 
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071  Platinized  Graplnte  Batteries.''  By  C.  V.  Walker,  Esq.,  F.R.S., 
F.R.A.S,  &c.    Received  January  4th,  1859. 

In  a  short  note  communicated  to  the  Royal  Society  on  March  9th, 
1857,  and  which  was  read  on  March  19th,  reference  was  made  to  the 
voltaic  combination  that  I  had  adopted  for  certain  telegraphic  pur- 
poses ;  namely,  zinc-graphite.  Graphite  in  its  crude  state  had  for  some 
years  been  of  great  service  to  me,  especially  for  batteries  whose  rest- 
ing time  is  great  in  proportion  to  their  working  time.  Since  the  date 
of  that  notice,  I  have  considerably  increased  the  value  of  graphite  for 
electrical  purposes  by  platinizing  it  according  to  the  process  first  de- 
scribed by  Mr.  Smee,  whose  platinized  silver  battery  has  been  long 
known  and  much  used.  The  material  to  which  I  refer  by  the  term 
*'Graphite,"  is  the  crust  or  corrosion  that  is  collected  from  the  interior 
of  iron  gas  retorts  that  have  been  long  in  use. 

My  first  crude  graphite  battery  of  twelve  pairs  of  plates  was  set  up 
on  April  5th,  1849,  for  working  the  telegraph  from  my  residence  at 
Tonbridge  to  the  Telegraph  Office,  about  a  mile  distant.  It  was  charged 
•with  sand  saturated  with  diluted  acid ;  and  had  not  been  dismounted 
in  March,  1851,  when  I  changed  my  abode.  During  the  interval,  the 
sand  was  from  time  to  time  moistened  with  acid  water  or  water  only. 
The  plates  in  this  case  had  been  roughly  chipped  out  and  rubbed  on 
stone  into  something  like  shape.  In  the  mean  time  I  had  some  sets  of 
plates  cut  at  the  Locomotive  Works,  Ashford,  and  Avas  thus  enabled 
to  obtain  further  results.  I  forwarded  a  graphite  battery  to  the  Great 
Exhibition  in  1851,  for  which  a  prize  medal  was  awarded.  The  intro- 
duction of  graphite  into  any  thing  like  general  use  was  for  a  long 
period  no  easy  matter,  on  account  of  the  difficulty  of  finding  any  one 
who  Avould  undertake  to  cut  it  into  plates,  its  hardness  destroying  the 
tools ;  and  the  then  limited  demand  did  not  encourage  any  one  to  con- 
struct special  machinery  for  the  purpose.  My  wants  at  length  reached 
the  ear  of  Mr.  J.  Robinson,  of  Everton,  Liverpool,  who  took  the  matter 
thoroughly  in  hand,  and  has  succeeded  perfectly  in  cutting  plates  into 
any  form  and  to  comparatively  any  size,  at  a  very  moderate  cost,  for 
which  I  am  much  indebted  to  him.  I  have  before  me  plates  12  inches 
X  10  inches,  of  smooth  texture  and  uniform  thickness,  and  have  seen 
some  of  double  that  size. 

The  plates  in  common  use  for  bell  signals  are  7^  inches  X  3  inches 
and  f  inch  thick,  of  which  about  2000  are  in  daily  use  on  the  South- 
Eastern  Railway,  and  the  greater  portion  of  these  are  now  platinized. 
The  plates  are  delivered  to  me  in  their  crude  state,  that  is  to  say, 
they  are  merely  cut  into  form.  Immediately  on  arrival  they  are 
placed  in  a  stone  pan,  and  covered  with  a  mixture  of  1  sulphuric  acid 
-f  4  water,  in  which  they  are  allowed  to  remain  for  three  or  four  days 
or  more.  They  are  taken  out  as  required,  and  are  washed  under  a  tap 
of  running  water  ;  this  operation  dissolves  out  any  foreign  matter  that 
might  be  pernicious  in  a  voltaic  combination  wherein  sulphuric  acid 
was  employed ;  they  are  then  partially  dried,  A  hole  for  a  rivet  is 
next  drilled  in  the  middle,  near  the  top  of  each  plate — a  belt  of  var- 

♦  From  the  Proceedings  of  the  Koyal  Society,  No.  34. 
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nish  one  inch  wide  is  applied  to  the  top  on  both  sides  of  each  plate — 
:i  blank  one  inch  square,  having  the  rivet  hole  for  its  centre,  being 
left  unvarnished  on  each  side — electrotype  copper  is  then  deposited 
on  the  blank  square  in  the  usual  way.  The  deposited  metal  is  then 
tinned,  no  part  of  the  copper  being  left  bare ;  a  connecting  slip  of 
copper,  6  inches xl  inch,  is  prepared  and  also  entirely  tinned;  this  is 
riveted  to  the  graphite  plate  with  a  copper  rivet,  also  tinned.  The  sold- 
ering iron  is  now  ap])lied,  and  a  little  solder  run  in  between  the  two 
surfaces.  By  thus  protecting  all  the  exposed  copper  with  tin,  the  for- 
mation of  sulphate  of  copper  and  its  attendant  inconveniences  are  pre- 
vented.    Tiie  plate  is  now  platinized. 

A  mixture  of  1  sulphuric  acid +  10  water  is  placed  in  a  vertical  glass 
cell,  to  this  are  added  a  few  crystals  of  chloride  of  platinum  till  the 
solution  presents  a  faint  straw  color.  The  battery  power  employed 
for  plat.nizing  is  three  cells  of  platinized  graphite  and  zinc.  The 
positive  electrode  is  platinum  or  graphite  itself,  and  is  presented  to 
both  sides  of  tiie  plate  that  is  to  be  platinized.  The  action  is  allowed 
to  go  on  for  about  twenty  minutes.  Each  finished  plate  is  tested  as  to 
its  power  of  liberating  the  hydrogen  of  electrolysis,  by  placing  it  in 
acid  water  in  contact  Avith  an  amalgamated  zinc  plate. 

I  have  drawn  out  the  above  description  in  the  presence  of  our  assist- 
ant, who  attends  to  this  department  of  the  telegraph  establishment,  in 
order  to  be  correct  in  the  small  details. 

The  battery-cells  for  the  plates  above  described  are  quart  jars  of 
stone-ware  that  resists  acid.  The  exciting  solution  is  1  sulphuric  acid 
-f  8  to  12  water.  Zinc  plates  are  riveted  to  the  other  end  of  the  cop- 
per connecting  slip,  also  with  tin  rivets.  The  zinc  is  strongly  amal- 
gamated. It  is  dipped  in  a  vessel  containing  1  sulphuric  acid  -[-4  water, 
and  after  a  few  seconds,  more  or  less,  is  withdrawn  and  thrust  in  its 
then  condition  into  a  trough  of  mercury,  and  set  aside  to  drain.  On 
the  following  day  it  is  treated  in  a  similar  manner.  When  the  bat- 
teries are  being  put  together,  and  before  the  zincs  are  placed  in  the 
jars,  the  foot  of  each  is  placed  in  a  trough  or  slipper  of  gutta  percha, 
3  inches  by  \  inch,  containing  about  a  couple  of  ounces  of  mercury. 
A  battery  thus  carefully  prepared  will  stand  for  an  indefinitely  long 
period  with  little  perceptible  waste,  and  be  ready  for  use  at  all  times. 
Under  ordinary  circumstances  it  is  not  necessary  to  dismount  the  bat- 
teries employed  for  telegraph  signaling  more  than  once  a  year.  Mer- 
cury is  added  during  the  interval,  and  the  jars  are  filled  up  as  occasion 
requires.  The  greater  portion  of  the  mercury  is  recovered:  when  old 
plates  come  home,  a  considerable  quantity  of  rich  amalgam  is  scraped 
from  the  plates ;  this  is  placed  in  jars  of  acid  water,  and  a  few  pieces 
of  graphite  are  thrown  in ;  the  electro-chemical  action  makes  the  amal- 
gam poorer  of  zinc,  and  mercury  is  easily  expressed.  By  continuing 
the  operation,  more  mercury,  to  the  amount  in  all  of  nearly  three- 
fourths,  is  recovered. 

As  an  illustration  of  the  economic  importance  of  this  material  in 
applied  science,  I  am  informed  that  the  silver  plates  of  the  batteries 
constructed  for  the  Atlantic  Telegraph  cost  £2520  or  more.  On  my 
having  directed  the  attention  of  the  Company  to  graphite  as  a  substi- 
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tute  for  silver,  a  set  of  plates  were  ordered,  equal  in  number  and  size, 
■which  were  supplied  (furnished  with  electrotype  copper  and  connecting 
wires)  for  £216. 

Table  I — Eleclro-magnet,-  10  yards  No.  16  wire. 


12  cells  in  series. 
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10 

22-50 
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20-00 
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9-00 
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14-00 
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7-00 

9-00 

8-00 
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8  25 

7-00 

7-00 
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7-00 

6-00 

421 

5-00 

5-00 

4-00 
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5-00 

4-00 
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3-25 
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2-50 
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4-50 

3-00 

3-00 

695 

2-00 

2-25 

1-50 
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300 

2-50 

2-50 
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2-00 

1-50 

1-25 

6  cells  i 

n  series. 
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series  of  2  threes. 

10 
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10 
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400 
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2-00 
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1-00 
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1-00 
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1-00 

1-00 

1-00 
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0-75 
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0-75 

0-75 
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Table  II. — Electro-magnet;  274  yards  No.  16  wire.     12  cells  in  series 


Resistance. 

Silver. 

Graphite. 

Graphite. 

yards. 

pounds. 

pounds. 

pounds. 

137X2 

1400 

18-00 

22-50 

137     3 

1275 

15-75 

14-00 

137     4 

10-00 

1300 

11-00 

137     5 

9-00 

12-50 

llOO 

137     6 

9-00 

10-75 

11-00 

1.37     7 

9-50 

9-50 

9-00 

137     8 

8-75 

9-50 

8  75 

6  cells  in  series. 

137X2 

9-75 

12-75 

11-00 

137     3 

8-00 

10-75 

10-00 

137     4 

7-25 

10-00 

9-50 

137     5 

7-75 

9-00 

9-00 

137     6 

7-00 

8-00 

900 

137     7 

6-75 

900 

8-75 

137     8 

7-00 

8-75 

8-00 

6  cells  in  double  series  of  2  threes. 

137X2 

8-75 

10 

11-00 

137     3 

7-25 

9 

9-00 

137     4 

6-00 

9 

9-00 

137     5 

7-75 

8 

7-00 

137     6 

4-25 

6 

5-00 

137     7 

4-00 

6 

4-75 

137     8 

4-25 

5 

6-00 
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The  foregoing  Tables  illustrate  the  effective  working  powers  of  pla- 
tinized graphite,  as  compared  under  like  circumstances,  with  platinized 
silver,  given  in  lifting  powers  in  pounds.  A  third  column  is  added, 
giving  the  results  when  table  salt  is  dissolved  in  the  water  employed 
with  the  graphites. 

In  all  the  above  experiments  the  cells  were  charged  Avith  1  sulphu- 
ric acid +  18  water  (salt  water  in  the  third  column);  and  13-5  square 
inches  of  surface  were  immersed.  The  silver-zinc  pairs  wore  1  inch 
apart,  the  graphite-zinc,  2  inches.  The  lifting  powers  were  not  read 
off  more  closely  than  to  quarter-pounds.  The  electro-magnet  used  in 
Table  I.  was  a  small  horse-shoe  containing  about  10  yards  of  No.  IG 
■wire ;  that  used  in  Table  II.  was  one  of  the  electro-magnets  used  in 
the  construction  of  the  signal  bells  before  described  {vide  Proc.  Roy. 
Soc,  vol.  viii.  p.  419),  and  containing  274  yards  of  No.  16  copper 
wire.  The  resistance  added  in  each  successive  experiment  was  one 
bobbin  of  a  similar  electro-magnet  or  137  yards  of  wire.  The  resist- 
ances in  the  Table  include  the  resistance  of  the  electro-magnet.  Tho 
total  resistances  in  Table  II.  are  all  multiples  of  the  contents  of  a 
single  bobbin  or  137  yards.  A  glance  from  left  to  right  on  the  same 
horizontal  line  shows  the  comparative  value  of  each  combination  in  the 
several  experiments.  One  or  two  small  irregularities  in  Table  II.  in 
the  six-cell  results,  are  doubtless  due  to  the  poles  of  the  magnet  not 
having  been  ground  true. 

With  respect  to  durability,  the  graphite  plates  in  use  since  1850  are 
in  as  good  condition  as  the  new  ones  now  in  course  of  manufacture. 
Silver  plates  employed  by  us  under  like  circumstances,  commenced 
perishing  after  twelve  months  or  more  of  use;  they  crumble  away  in 
great  measure,  they  cut  apart  at  the  surface  level,  and  they  get  eaten 
into  holes  throughout. 


To  Prof.  J.  C.  Crcsson,  Pres.  Franklin  Institute. 

Dear  Sir  : — I  enclose  the  within  extract  from  the  San  Francisco  "Bulletin^'  newspa- 
per, of  the  1st  inst.  The  existence  of  a  belt  of  ocean  whose  waters  contain  boracic  acid 
in  appreciable  quantity,  and  extending  along  the  entire  coast  of  California,  is  an  in- 
teresting fact  to  scientists — and  I  send  the  publication  of  the  fact  for  any  use  you  may 
please  to  make  of  it. 

The  analyses  of  Dr.  Veatch  on  this  subject,  have  been  made  most  carefully,  and  are 
entitled  to  entire  credit. 

San  Francisco,  Cal.,  December  3,  1859.  Lewis  Blakdixg. 

Boracic  Acid  in  the  Sea-water  on  the  Coast  of  California. 

The  following  interesting  paper  on  boracic  acid  in  the  sea-water  of 
the  Pacific,  on  the  coast  of  California,  was  read  by  Dr.  John  A.Yeatch 
before  the  California  Academy  of  Natural  Sciences.  The  facts  pre- 
sented may  lead  to  important  results  in  various  ways,  and  deserve 
attention  from  scientific  men.    The  Doctor  said : 

The  existence  of  boracic  acid  in  the  sea-water  of  our  coast  was 
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brouglit  to  my  notice  in  July,  1857.  I  had,  in  the  month  of  January 
of  the  previous  year,  discovered  borate  of  soda  and  other  borates  in 
solution  in  the  water  of  a  mineral  spring  in  Tehama  county,  near  the 
upper  end  of  the  Sacramento  valley.  Prosecuting  the  research,  I 
found  traces  of  boracic  acid — in  the  form  of  borates — in  nearly  all  the 
mineral  springs  with  which  the  State  of  California  abounds.  This 
was  especially  the  case  in  the  Coast  mountains.  Borate  of  soda  was 
so  abundant  in  one  particular  locality,  that  enormous  crystals  of  that 
salt  were  formed  at  the  bottom  of  a  shallow  lake,  or  rather  marsh, 
one  or  two  hundred  acres  in  extent.  The  crystals  were  hexehedral 
■with  beveled  or  replaced  edges,  and  truncated  angles ;  attaining  the 
size,  in  some  cases,  of  four  inches  in  length  by  two  in  diameter,  form- 
ing splendid  and  attractive  specimens.  In  the  same  neighborhood,  a 
cluster  of  small  thermal  springs  were  observed  holding  free  boracic 
acid  in  solution.  A  few  hundred  yards  from  these  a  great  number  of 
hot  springs,  of  a  temperature  of  212°  Fah.,  rose  up  through  the  fis- 
sures of  a  silicious  rock.  These  springs  held  a  considerable  quantity 
of  borax,  as  well  as  free  boracic  acid.  Many  other  localities  furnished 
similar  indications,  but  in  a  less  extensive  form. 

In  progress  of  the  examination  I  found  that  the  common  salt  (chlo- 
ride of  sodium)  exposed  for  sale  in  the  San  Francisco  market,  and 
which,  it  was  understood,  came  from  certain  deposits  of  that  article  on 
the  sea-margin  in  the  southern  part  of  the  State,  also  furnished  bora- 
cic acid.  I  was  led  to  attribute  it  to  the  fact  of  mineral  springs  empty- 
ing into  the  lagoons  furnishing  the  salt.  It  was,  therefore,  a  matter 
of  no  small  surprise,  when  on  a  visit  to  the  localities,  I  found  no  trace 
of  acid  in  any  of  the  springs  in  the  adjacent  district.  This  led  to  an 
examination  of  the  sea-water,  and  a  detection  of  an  appreciable  quan- 
tity of  boracic  acid  therein.  It  was  at  Santa  Barbara  where  I  first 
detected  it,  and  subsequently  at  various  points,  from  San  Diego  to  the 
Straits  of  Fuca.  It  seems  to  be  in  the  form  of  borate  of  soda,  and 
perhaps  of  lime.  The  quantity  diminishes  towards  the  North.  It  is 
barely  perceptible  in  specimens  of  water  brought  from  beyond  Oregon, 
and  seems  to  reach  its  maximum  near  San  Diego. 

This  peculiarity  seems  to  extend  no  great  distance  seaward.  Water 
taken  thirty  or  forty  miles  west  from  San  Francisco  gave  no  trace  of 
acid.  In  twelve  specimens,  taken  at  various  points  betwixt  this  port 
and  the  Sandwich  Islands,  furnished  me  by  Mr.  Gulich,  of  Honolulu, 
only  that  nearest  our  coast  gave  boracic  acid.  In  ten  specimens  kindly 
furnished  me  by  Dr.  W.  0.  Ayres,  taken  up  by  Dr.  J.  D.  B.  Stillman, 
in  a  trip  of  one  of  the  Pacific  mail  steamers  from  Panama  to  this  place, 
no  acid  was  observed  south  of  the  Cortez  Shoals. 

I  have  not  as  yet  been  able  to  obtain  specimens  of  water  south  of 
San  Diego,  nearer  the  shore  than  the  usual  route  of  the  mail  steamers. 
Neither  have  I  been  able  to  test  the  breadth  of  this  boracic  acid  belt 
any  further  than  the  fact  above  stated,  of  no  acid  being  found  at  the 
distance  of  thirty  or  forty  miles  west  from  the  Golden  Gate.  I  think 
it  probable  that  it  is  confined  within  the  submarine  ridge  running 
parallel  with  the  coast,  the  southern  portion  of  which  is  indicated  by 
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certain  shoals  and  island  groups.  The  source  of  the  acid  is  undoubt- 
edly volcanic,  and  the  scat  of  the  volcanic  action  is  most  likely  to  ex- 
ist in  this  submerged  mountain  range.  It  strengthens  the  probability 
of  the  eruptive  character  of  the  Cortez  Shoals. 

I  hope  in  future  to  be  able  to  make  more  accurate  and  extended 
examinations,  unless  some  one  more  capable  of  doing  justice  to  the 
subject  should  take  it  in  hand.  With  this  view,  I  solicited  the  atten- 
tion of  Dr.  J.  S.  Newberry  to  these  facts,  Avhile  he  was  in  this  city, 
on  his  way  to  join  Lieut.  Ives'  Colorado  Exploring  Expedition,  hoping 
he  might  think  it  worthy  of  investigation  during  his  stay  on  this  coast. 
With  the  same  view,  I  now  submit  them  to  the  Academy. 


Proceedings  of  the  British  Association  for  tlie  advancement  of  Science. 

22t]i  Annual  3Ieeting,  1859.* 

Section  G. — Mechanical  Science. 

Friday. —  "Report  of  the  Patent  Committee." — This  Committee, 
which  was  appointed  at  Leeds,  last  year,  states  that  it  appears  by  the 
Annual  Report  of  the  Commissioners  of  Patents  just  issued,  that  above 
3000  applications  are  made  annually  for  patents;  that  of  these  1000 
are  dropped  at  the  first  stage,  leaving  only  2000  to  be  completed  as 
patents;  that  the  £50  payment  at  the  end  of  the  third  year,  in  order 
to  keep  the  privilege  on  foot  for  seven  years  more,  causes  1500  of  the 
2000  patents  to  drop  at  the  end  of  the  third  year,  leaving  500  only  re- 
maining, and  that  of  this  500,  the  Commissioners  of  Patents  estimate 
that  in  consequence  of  the  required  payment  of  .£100  at  the  end  of  the 
seventh  year,  100  only  will  survive  to  complete  the  term  of  fourteen 
years.  The  Committee's  Report  points  out  that  the  large  estimated  sur- 
plus, amounting  to  £100,000  annually,  was  properly  suggested  by  the 
Commissioners  as  applicable  to  the  building  and  maintaining  suitable 
offices  for  the  Commission,  including  a  free  library  and  a  museum  of 
inventions.  The  Committee  recommends  that,  after  carrying  out  these 
objects,  the  fees  received  from  patentees  should  be  reduced  to  an  amount 
not  more  than  sufficient  to  defray  the  expenses  of  the  office;  but  that 
if  such  a  course  was  not  adopted,  then  that  the  sums  received  from  in- 
ventors should  be  carried  to  an  "Inventors'  Fee  Fund,"  to  be  applied 
for  the  benefit  and  promotion  of  science  and  industry. 

"On  Experiments  to  determine  the  Efficacy  of  continuous  and  self- 
acting  Brakes  for  Railway  Trains,"  by  Mr.  W.  FAiRBAiRN.f 

"Description  of  Glasgow  Waterworks,"  by  Mr.  J.  F.  Bateman. 

"On  a  Safety-Cap  for  Mines,"  by  Mr.  R.  Aytoun. 

"On  the  Rivers  'Dee,'  forming  the  Ports  of  Aberdeen  and  Chester," 
by  Mr.  J.  Abernetiiy. 

The  Astronomer  Royal,  having  been  officially  engaged  in  investi- 
gating the  estuary  of  the  Dee  at  Chester,  said,  that  he  thought  that 
engineers  were  too  often  apt  to  forget  that  if  that  had  a  scour  out  that 
there  was  also  a  scour  in,  and  that  the  weight  of  stone  carried  by  a 
current  varied  as  the  sixth  power  of  the  velocity,  and  that  the  move- 
ment of  the  flow  was  more  rapid  than  that  of  the  ebb.    He  believed 

*  From  Uic  Lond.  Atheuteum,  Oct.  1859.  f  See  Jour,  of  the  Frauklin  Institute,  p.  12, 
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that,  do  what  they  could,  the  estuary  of  the  Dee  at  Chester  was  doomed. 
Liverpool  estuary  was  also  filling  up.  He  objected  to  the  groynes 
which  had  been  made. — Mr.  G.  Rennie  remarked,  that  one-third  of 
the  area  of  the  estuary  had  been  destroyed,  by  embankments  formed  by 
proprietors  of  property  on  the  sides. — Mr.  J.  F.  Bateman  said,  that 
groyning  in  the  Clyde  had  been  beneficial,  and  the  navigation  of  the 
Clyde  had  been  improved  to  an  extent  which  had  no  parallel. — Capt. 
Sir  E.  Belcher  had  had  much  experience  in  these  matters,  and  he' 
found  that  the  flood-tide  of  salt  water  coming  in  lifted  the  fresh,  and 
ripped  up  the  bed  of  the  river.  He  did  not  approve  of  straitening  their 
courses. — Mr.  Webster  thought  that  straitening  and  deepening  were 
most  beneficial.  It  caused  an  anticipation  of  the  time  of  high  water,  and 
there  was  a  longer  ebb  aiding  in  this  scour. — The  Astronomer  Royal 
approved  of  the  restricting  the  water  to  a  narrow  channel,  and  he 
thought  that  the  efficiency  of  the  out-scouring  was  greatly  due  to  the 
amount  of  fresh  water  coming  down. 

Saturday. — "On  the  Result  of  Boring  for  Water  in  the  New  Red 
Sandstone,  near  Shiftnal,  in  the  County  of  Salop,"  by  Mr.  J.  F.  Bate- 
man.— The  supply  of  water  to  Wolverhampton  being  found  insufficient, 
new  works  have  been  constructed  by  the  author  for  bringing  the  water 
from  the  River  Worth,  nine  miles  from  Wolverhampton  and  three  from 
Shiffnal.  The  River  Worth,  at  the  place  where  the  pumping-works  are 
erected,  is  not  more  than  forty  or  fifty  feet  above  the  Severn,  which  it 
joins  at  Bridgwater,  eight  or  ten  miles  distant.  It  may  therefore  be 
considered  as  the  bottom  of  a  basin  little  above  the  level  of  the  sea. 
From  the  character  of  the  surrounding  hills,  and  the  inclination  of 
the  beds  of  New  Red  Sandstone,  it  appeared  to  the  author  of  the  paper 
likely  that  although  the  wells  previously  sunk  on  the  high  plateau  of 
W^olverhampton  had  proved  comparative  failures,  a  considerable  quan- 
tity of  water  might  be  found  in  the  sandstone  at  the  lower  level,  and 
that  some  might  overflow,  as  an  artesian  well.  A  bore-well  was  accord- 
ingly commenced  near  Shiffnal,  12  inches  in  diameter,  and  continued 
for  70  feet,  when  it  was  diminished  to  7  inches,  and  carried  down  to 
a  total  depth  of  260  feet  from  the  surface.  Water  was  met  Avith  first 
at  a  depth  of  22  feet,  and  from  that  time  it  rose  with  increasing  sup- 
ply to  the  surface,  and  flowed  over  as  an  artesian  well,  giving  a  sup- 
ply in  the  end  of  210,000  gallons  daily.  Throughout  the  whole  depth 
of  boring  the  work  varied  but  little  in  character.  It  was  nearly  all 
hard  rock,  sometimes  very  hard,  with  occasional  beds  of  soft  stone. 
For  the  last  40  feet  or  so  the  soft  beds  were  thicker;  but  otherwise 
there  was  little  change  from  top  to  bottom.  As  the  whole  well  is 
charged  with  water  to  the  level  of  the  river,  which  forms  its  natural  out- 
let, and  as  the  boring  shows  that  the  lower  beds  receive  their  supplies 
from  distant  sources,  the  supply  may  reasonably  be  expected  to  be 
inexhaustible  within  the  limits  of  that  which  is  due  to  the  percolation 
of  the  rain  upon  the  collecting  area. 

"On  a  Patent  Chain  Propeller,"  by  Mr.  W.  Robertson.* 
"On  the  Manoeuvring  of  Screw  Vessels,"  by  Admiral  Paris. — The 
author  showed  how  vessels  furnished  with  the  screw-propeller  could, 

*  This  article  will  be  published  ia  our  next  number. 


Experiments  on  Cast  Iron, 


117 


whether  making  way  or  not,  be  guided  and  manoeuvred;  and  expressed 
his  opinion  that  the  Great  Eastern,  furnished,  as  she  was,  witli  paddles 
and  screw,  woukl  be  the  most  handy  vessel  ever  yet  built.  The  paper 
contained  a  vast  amount  of  technical  details,  which  could  only  be  un- 
derstood by  nautical  men. 

Sir  E.  Belcher  bore  testimony  to  the  importance  and  value  of  the 
paper. 

"On  the  True  Action  of  what  are  called  Heat  Diffusers,"  by  Mr. 
A.  Taylor. 

"On  a  Boat-Lowering  Apparatus,"  by  Mr,  A.  Batten. 

"On  a  Mode  of  Suspending,  Disconnecting,  and  Hoisting  Boats  at- 
tached to  Sailing  Ships  and  Steamers  at  Sea,"  by  Mr.  E.  A.  Wood. 

"On  Smokeless  Coal-burning  Locomotive  Engines,"  by  Mr.  D.  K. 
Clark. — This  arrangement  cannot  be  fully  described  without  refer- 
ence to  diagrams ;  but  it  may  be  stated  that  a  perfect  combustion  is 
obtained  by  means  of  several  steam  jets,  which  cause  a  strong  blast 
of  air  to  be  brought  in  contact  with  the  burning  fuel. 

In  the  discussion,  it  was  stated  that  the  arrangement  was  in  success- 
ful use,  and  with  economy  in  consumption  of  fuel. 


Experiments  on  Cast  Iron.^ 

A  series  of  valuable  experiments  has  recently  been  carried  on  under 
the  superintendence  of  Col,  F.  Eardley-Wilmot,  superintendent  of  the 
Royal  Gun  Factories  at  Woolwich,  upon  various  British  irons,  with 
a  view  to  determine  the  most  suitable  varieties  for  the  manufacture  of 
cast  iron  ordnance.  The  results  of  these  experiments  are  printed  in 
a  tabular  form  in  a  parliamentary  report  lately  issued.  The  tables 
occupy  nearly  the  whole  of  a  thick  folio  book,  and  show  the  strength 
of  various  specimens  of  iron  supplied  by  the  principal  iron  founders 
of  the  kingdom,  when  subjected  to  tensile,  transverse,  torsion,  and 
crushing  tests. 

"The  general  results  of  a  considerable  number  of  such  experiments 
are  shown  in  the  foUbwino;  table: — 


>»      ,; 

» 

m        1 

2      S 

^     a 

erse 
men 

o        S 

ing 
imei 

Specific  fi 

of 

850  speci 

Ten 

of 

850  spec 

Transv 

of 

564  speci 

Torsi 

of 

276  speci 

Crush 

of 

273  spec 

Maximum, 

7  340 

34,279 

11,321 

9,773 

140,056 

Minimum,     .     . 

6  822 

9,417 

2,586 

3,705 

44,503 

Of  fiftv-one 

Of  fifty-one 

Of  53 

Of  fifty  one 

Of  fifty-one 

samples. 

samples. 

samples. 

samples. 

samples. 

General  Mean, 

7-140 

23,257 

7,102 

6,056 

91.061 

From  the  prefatory  remarks  to  the  tables  we  quote  the  following 
passages,  which  indicate  some  remarkable  peculiarities  in  the  condi- 

*  From  the  Lond.  Civ.  Eng-  and  Arch.  Journal,  Dec,  1859. 
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tion  of  the  specimens  of  iron,  and  the  effect  which  a  slight  change  of 
circumstances  in  casting  produced  on  the  strength  of  the  metal. 

"The  results  already  obtained  by  various  experiments  on  the  sub- 
ject of  re-melting  cast-iron  are  "well  known,  and  have  been  repeated 
at  various  times  in  this  department;  when,  however,  the  experiment 
is  made  with  large  masses  of  iron  of  several  tons,  the  effect  produced 
is  not  so  marked.  It  would  appear  that  without  any  considerable  dim- 
inution of  the  impurities  in  the  metal,  as  silicon,  sulphur,  and  phos- 
phorus, a  considerable  increase  of  tenacity  and  specific  gravity  can  be 
obtained.  The  graphite  is  partially  expelled,  and  some  of  it  is  convert- 
ed into  combined  carbon,  and  the  contraction  and  crystallization  is 
more  energetic  and  complete.  This  combined  carbon  can,  it  is  thought 
by  some,  on  again  re-melting  the  mass,  and  very  slowly  cooling  it,  be 
reconverted  to  graphite,  rendering  the  iron  soft  and  fusible.  This  is 
undoubtedly  the  case  with  the  product  of  the  refinery  process  known 
as  'metal,'  the  use  of  which  on  this  principle  formed  the  subject  of  a 
patent  by  Dr.  Price  in  18oC. 

There  is  a  point  not  probably  accurately  determined  at  which  the 
maximum  hardness  corresponding  to  the  maximum  tenacity  may  be 
found.  In  an  iron  cannon  there  is,  however,  required  an  elasticity  in 
addition  to  other  qualities,  when  these  qualities  are  not  in  excess  to 
such  an  extraordinary  degree  as  to  render  the  mass  so  strong  and 
rigid  as  to  obviate  any  danger  of  disruption.  It  has  been  found  in  the 
various  experiments  made  at  Woolwich,  that  in  most  cases  where  the 
specific  gravity  is  7"3  or  upwards,  the  metal  is  unsuited  for  gun  pur- 
poses, on  account  of  its  hardness  and  want  of  elasticity;  while  the  same 
iron  treated  in  the  furnace  for  a  shorter  time,  and  being  when  cast  of 
a  lower  specific  gravity  and  less  tenacity,  would  have  resisted  more 
satisfactorily  the  explosion  of  the  powder. 

The  most  decided  features  to  be  observed  in  the  results  are  the  uni- 
versal and  very  marked  superiority  of  the  bars  in  the  cases  where  they 
have  been  cast  horizontally  over  those  cast  vertically;  and  the  superi- 
ority, but  in  a  less  marked  degree,  of  the  bars  cooled  quickly  over 
those  cooled  gradually  or  slowly.  It  is  to  this  rapid  cooling  and  con- 
densation that  the  superior  strength  of  a  2-inch  bar  cast  from  a  por- 
tion of  the  metal  of  which  a  gun  is  made  is  due. 

This  is  almost  universally  found  to  be  the  case  in  the  experiments 
hitherto  made  with  a  portion  of  metal  taken  from  the  dead-head,  close 
to  the  muzzle  of  the  gun,  as  compared  with  the  bar  cast  at  the  time  of 
making  the  gun. 

The  contrast  as  regards  appearance  is  equally  marked.  In  the  bar 
a  close  grey  rigid  appearance ;  in  the  dead-head  a  large  grain  with 
graphitic  masses  joined  or  cemented  together  with  a  whiter  and  harder 
material. 

The  demand  for  the  manufacture  of  iron  ordnance,  and  the  neces- 
sity for  the  supply  of  a  certain  number  to  meet  what  is  expected  in 
this  country  of  a  new  government  establishment,  has  prevented  such 
various  experiments  being  made  as  are  desirable.  At  a  new^  govern- 
ment foundry  on  the  continent,  established  about  the  same  time,  two 
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years  were  allowed  for  experiments  before  a  'supply'  was  demanded. 
It  would  appear  that  a  great  deal  is  still  to  be  done  on  this  subject,  and 
that  we  are  only  now  at  the  commencement  of  vast  improvements  in 
the  manufacture  of  cast  iron  and  cast  steel." 


Extraordinary  Steam  JTammer. 

From  Uerapath's  Railway  Journal,  No.  1063. 

An  enormous  steam  hammer,  on  Naylor's  patent  principle,  for  the 
Victorian  Railway  Company  of  Australia,  has  just  been  made  by  the 
Kirkstall  Forge  Company,  Leeds,  for  manufacturing  large  forgings. 
The  hammer  is  upon  the  double  and  single  action  principle,  that  is, 
it  is  not  only  lifted  by  the  pressure  of  steam  from  below,  but  the  natu- 
ral effect  of  gravity  of  the  falling  hammer  is  assisted  by  the  pressure 
of  steam  from  above.  By  this  means  additional  momentum  is  acquired, 
and  a  blow  of  most  extraordinary  force  and  rapidity  is  produced,  which 
is  particularly  advantageous  in  the  manipulation  of  iron  forgings  of 
magnitude  requiring  a  great  number  of  blows.  The  work  is  thus  fin- 
ished at  one  heat,  saving  both  the  fuel  and  time  of  second  heats,  also 
consequent  deterioration  and  waste  of  iron.  The  effect  of  the  blow  of 
this  immense  hammer  will  be  equal  to  the  momentum  acquired  by  six- 
teen tons  making  forty  blows  per  minute.  The  hammer  can  be  made 
to  work  double  or  single  acting,  instantaneously ;  and  by  the  adjusting 
valve  gearing,  the  length  of  stroke  and  force  of  blow  can  be  changed 
also  instantly.  In  all  gravity  hammers  the  effect  of  the  blow  is  depend- 
ent on  the  weight  of  the  hammer,  multiplied  by  the  height  of  its  fall, 
and  consequently,  the  greater  the  distance  it  falls  the  greater  the  force 
of  the  blow,  and  the  slower  is  the  speed  of  working.  In  the  double-ac- 
tion hammer  thrice  the  force  of  blow  can  be  given  at  double  the  speed. 
The  principal  dimensions  and  weights  are — timber  foundation,  20  ft. 
by  24  ft.  G  in.,  depth  13  ft.;  cast  iron  anvil  block,  base  11  ft.  6  in.  by 
9  ft.  6  in.,  30  tons  weight;  base  plate  to  receive  standards,  19  ft.  6  in. 
by  15  ft.  6  in.,  14  tons  weight ;  standards  10  ft.  6  in.  apart,  weight 
15  tons  ;  height  from  ground  to  top  of  steam  cylinder,  21  ft.  6  in. ; 
weight  of  all  about  75  tons.  Steam  to  work  this  hammer  is  generated 
from  the  furnace  in  which  the  work  to  be  operated  upon  is  heated,  the 
boiler,  upon  "Balmforth's  patent  vertical  principle,"  forming  the  chim- 
ney, and  the  heat  passing  up  four  flues  in  the  same,  thus  economizing'' 
fuel  and  avoiding  the  expense  of  a  brick  cliimney.  The  boiler  is  G  ft. 
6  in.  diameter,  and  30  feet  long, — weight  15  tons.  The  weight  of  the 
whole  apparatus,  including  boiler  and  mountings,  is  about  100  tons. — 
Leeds  Mercury,  Oct.  15th. 


Electric  Light. 

In  the  last  number  of  the  Cosmos  which  we  have  received,  (4th  No- 
vember,) the  Abbe  Moigno  speaks  of  a  series  of  experiments  in  pro- 
gress at  Chaillot,  in  regard  to  the  application  of  the  electrical  light 
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to  light-houses,  and  affirms  that  the  results  have  been  so  unexpectedly 
favorable  as  to  leave  no  doubt  of  the  definite  adoption  of  the  new  sys- 
tem. The  electricity  is  generated  apparently  by  a  magneto-electrical 
machine  moved  by  a  steam  engine  of  two  horse  power.  But  the  most 
remarkable  improvement  is  that  described  as  follows:  "Experiment 
has  proved  that  by  a  slight  modification  in  the  electric  lamp,  the 
alternating  currents  may  be  used  without  any  reversal.  "We  ourselves 
established  that  two  hundred  interruptions  per  second  in  the  direction 
of  the  current  did  not  prevent  the  light  from  being  perfectly  contin- 
uous, and  did  no  injury  to  the  play  of  the  regulator."  And  he  very 
truly  adds,  "  This  is  an  immense  progress,  which  leads  to  the  complete 
solution  of  the  problem  of  the  electric  light.  The  moment  that  we  are 
not  compelled  to  reverse  the  currents,  the  currents  of  induction  may 
be  received  and  transmitted  without  solution  of  continuity;  there  is  no 
longer  any  spark,  or  noise,  or  burning,  or  destruction  of  contact ;  and 
the  production  of  the  electric  light  equal  to  several  hundred  Argand 
burners  is  now  but  child's  play — and  requires  but  little  expense." 
What  this  slight  modification  in  the  lamp  is,  the  Abbe  does  not  men- 
tion, but  we  suggest  the  subject  to  our  American  inventors,  remarking 
that  by  far  the  best  electrical  light,  both  as  to  constancy,  brilliancy, 
and  ease  of  management,  is  the  arrangement  invented  by  Eben  C. 
Jayne,  of  this  city.  We  know  that  he  has  contemplated  its  application  to 
light-houses,  and  we  hope  that  our  Light-House  Board  will  give  him 
and  others  every  facility  for  experimenting  on  so  important  a  subject. 
The  Abbe  Moigno  also  asserts,  what  we  have  not  seen  mentioned 
elsewhere,  that  the  South  Light-house  at  Dover,  has  been  lighted  by 
electrical-light  in  place  of  oil  lamps,  and  that  the  results  under  the 
management  of  Mr.  Holmes  are  "eminently  favorable."  The  subject 
is  a  very  important  one.  Ed. 

Compressed  Fodder.'^ 

An  Ingenious  invention  has  just  been  adopted  by  the  French  Minis- 
ter of  "War  for  the  better  feeding  of  cavalry  horses  wheh  on  the  march. 
M.  Naudin,  veterinary  surgeon  of  the  Imperial  Guard,  has  succeeded 
in  compressing  the  food  for  the  journey  into  small  tablets  like  those 
already  in  use  composed  of  vegetable  food  for  the  army.  M.  Naudin 
has  given  publicity  to  his  process,  and  it  is  destined,  no  doubt,  to  ren- 
der immense  service  to  the  commissariat  departments  in  every  country. 
The  hay  and  straw  are  chopped  fine,  the  oats  and  corn  crushed,  and 
then  mixed  in  proportion  to  the  nutritive  qualities  afforded  by  each. 
Upon  the  mixture  is  poured  a  mucilaginous  residue  of  linseed,  and  the 
whole  is  pressed  and  comes  out  in  a  hard  cake,  only  requiring  to  be 
dried  in  the  oven.  Although  invented  for  the  emergencies  of  war,  this 
method  of  preserving  fodder  may  be  found  most  valuable  in  reducing 
the  space  occupied  by  the  food  of  cattle  on  board  ship,  in  distant  en- 
campments, or  in  the  long  marches  of  emigration  parties.  At  any  rate 
the  method  is  a  valuable  extension  of  Chollet's  invention,  and  has  been 
eagerly  adopted  for  the  provender  of  the  French  cavalry  of  the  army 
of  Italy. 

*  Journal  of  the  Society  of  Arts,  Xo.  347. 
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Performance  of  the  U.  S.  Steamer  Wyoming. 

To  the  Editor  of  the  Journal  of  the  Franklin  Institute. 

In  the  accounts  in  the  Jour,  of  the  Franklin  Institute,  October  and 
November  last,  of  the  performances  of  the  Wyoming,  there  are  certain 
items  Avhich  appear  anomalous,  and  of  -which  some  scientific  explanation 
would  gratify  some  of  your  readers.  Amongst  them  are  the  following : — 

1.  It  appears  that  on  increasing  the  H,  P.  developed  from  302  to  1088, 
the  coal  per  H.  p.  diminished  from  3-60  to  2-40  lbs,  thus  reversing  the 
generally  received  rule  that  the  greater  the  boiler  surface  for  a  given 
quantity  of  work,  the  greater  the  efficiency  of  each  ft)  of  coal.  This 
rule  receives  remarkable  confirmation  from  the  experiments  in  the  San 
Jacinto,  where  two  boilers  as  nearly  as  possible  alike  in  all  other  re- 
spects, showed  an  evaporation  per  ll.  P.  of  anthracite  of  6*827  vs.  7*892, 
the  total  heating  surface  being  2-663  vs.  3-073,  efficiency  100  a  115  \, 
surface  100  a  llOy'*^. 

2.  A  similar  eftect  seems  to  be  produced  by  the  condenser,  the 
vacuum  increasing  with  the  quantity  of  steam  condensed  being  22-45 
inches  with  302  h.  p.,  22-50  with  535  n.  p.,  and  23-34  with  791  h.  p., 
thus  difi'ering  from  the  rule  that  the  power  of  a  condenser  is  in  some 
direct  proportion  to  its  surface. 

3.  The  great  difference  between  the  vacuum  gauge,  and  the  vacuum 
shown  in  the  cylinder  by  the  diagram.  The  former  being  reported  at 
23-50,  whilst  the  diagram  (November  No.)  shows  only  from  5  a  10  lbs. 
=10  a  20,  or  a  mean  of  15,  inches,  making  a  difference  of  8-50,  or 
nearly  20  per  cent,  of  the  whole  mean  pressure  or  power  of  the  engine. 

4.  In  the  diagram  for  November,  steam  cut-off  at  about  half  stroke 
at  22+15  =  37  ft)s,  shows  at  end  of  stroke,  when  its  volume  has  been 
only  doubled,  12  lbs.;  but  not  so  much  by  50  per  cent,  as  is  generally 
supposed  due  to  this  expansion. 

This  last  fact,  too,  is  in  very  strong  contrast  with  an  account  given 
by  that  very  careful  experimenter  who  has  issued  Engineering  Pre- 
cedents, who,  on  the  14th  page  of  this  work.  No.  2,  gives  an  account 
where  20+15=35  lbs,  pressure  of  steam  when  cut-off  at  22  per  cent, 
has  a  final  pressure  of  14*8  ft)s,  or,  with  four  and  a  half  expansions,  less 
reduction  than  the  Wyoming  has  with  two. 

As  it  is  one  of  your  objects  to  reconcile  art  with  science,  I  hope  you 
will  not  consider  the  inquiries  impertinent  from  an  Amateur. 


In  reply  to  the  above  communication  the  attention  of  "Amateur" 
is  called  to  the  following  facts: — 

1st.  That  when  only  302-3  H.  P.  were  indicated,  the  machinery  was 
comparatively  new,  and  the  friction  incident  to  new  machinery  prevent- 
ed the  attainment  of  such  velocity  of  piston  as  was  afterwards  obtained 
with  the  same  pressure ;  while  the  losses  from  wastage  of  coal  in  the 
furnaces,  ashes,  and  other  impurities,  radiation  from  surfaces  of  boilers, 
steam-pipes,  cylinders,  &c.,  priming  and  leakage  were  the  same  as  if 
the  engines  had  been  moving  at  double  the  speed.  Besides  which,  there 
was  at  that  time  less  expansion,  more  wire  drawing,  and  a  lower  pres- 
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sure  of  steam,  all  of  ■wliich  tend  to  increase  the  consumption  per  Horse 
Power.  If  Amateur  will  compare  tlie  average  results  of  the  outward 
and  homeward  passages  to  and  from  Charleston,  he  will  note  the  fol- 
lowing : — 

Outward. — 16-2  pounds  of  steam,  cut-off  at  10-62  inches,  throttle 
/jj  open,  and  23*29  ins.  of  vacuum,  produced  58-2  revolutions  per  min. 

Homeivard. — lG-9  pounds  of  steam,  cut-off  at  10-78  inches,  throttle 
^  open,  and  21-G8  inches  of  vacuum,  produced  71-45  revolutions  per 
minute. 

The  average  of  weather  during  these  two  trips  was  very  nearly  the 
same :  slightly  in  favor  of  the  homeward  trip,  but  not  nearly  enough 
to  produce  so  marked  an  increase  of  speed,  which  was  principally 
owing  to  the  reduction  of  friction  of  the  engines,  jj)er  se,  enabling  them 
to  attain  an  increased  velocity  and  thereby  to  develop  more  power, 
the  constant  losses  alluded  to,  remaining  the  same.  Hence,  also,  it 
■will  be  seen  that  in  the  homeward  trip,  developing  637'8  h.p.,  the  con- 
sumption was  2-73  ibs.  per  H.  p.,  against  3-17  ibs.  per  H.  p.  for  433-9 
H.  P.  on  the  outward  trip. 

It  is,  of  course,  true  that  more  coal  per  hour  was  consumed,  but  that 
has  no  bearing  upon  the  position  taken,  which  is  that  with  the  same 
pressure  upon  the  piston,  a  less  velocity  was  obtained,  while  the  con- 
stant losses  were  unaltered;  consequently  a  smaller  per  centage  of  the 
fuel  was  utilized,  and  the  comparative  cost  of  each  H.  p.  enhanced. 

As  regards  the  consumption  per  H.  p.  during  the  last  experiment 
recorded,  a  different  (and  much  better)  quality  of  coal  was  employed, 
and  therefore  no  accurate  comparison  could  be  entered  into.  The  rule 
mentioned  by  Amateur  holds  good  only  when  the  speed  of  the  engines, 
and  their  friction,  remain  nearly  the  same  ;  as  was  the  case  in  the 
San  Jacinto,  to  which  he  refers. 

As  an  illustration  of  the  above,  suppose  the  friction  of  the  engine, 
per  se,  amounts  to  1-5  lbs.  per  sq.  inch  of  the  piston,  and  the  mean 
effective  pressure  to  12  ibs.  during  the  whole  stroke  ;  10-5  lbs.  will  be 
applicable  to  propulsion  tending  to  produce  motion.  If,  instead  of  1-5 
Bbs.,  it  required  3  lbs.  to  overcome  the  friction,  only  9  ibs.  remains  to 
produce  motion.  It  is  then  obvious  that  less  speed  of  piston  would  be 
the  result,  and  consequently  less  power  would  be  developed  in  a  given 
time. 

It  should  not  be  forgotten  that  (especially  in  marine  engines)  a 
large  per  centage  of  the  coal  consumed  in  the  boiler  furnaces,  expends 
its  useful  effect  before  the  steam  acts  upon  the  pistons,  no  matter  how 
carefully  constructed,  or  how  well  planned  the  machinery  may  be, 
while  the  power  indicated  on  the  engines  is  the  only  test  we  can  ap- 
ply to  the  power  utilized. 

2d.  With  regard  to  the  vacuum  produced  in  the  condenser.  There 
is  no  such  rule  as  that  supposed  by  Amateur,  that  the  vacuum  "bears 
some  direct  proportion  to  the  surface,"  unless  the  surface  is  taxed  to 
its  full  power.  In  the  case  of  the  Wyoming,  the  surface  is  so  much 
in  excess  of  what  is  required,  that  the  temperature  was  reduced  to  80° 
or  90°  even  when  working  off  the  steam  from  1000  h.  p.  The  deficien- 
cies in  vacuum  were  due,  not  to  imperfect  condensation,  but  to  air  leaks 
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at  the  stuffing  boxes  of  the  piston  rods  and  air-pumps :  and  it  was 
found,  wlicn  these  were  the  same,  that  the  higher  the  speed  of  piston 
the  higher  was  the  vacuum  attained,  owing,  no  doubt,  to  the  increased 
capacity  of  air-pumps  thereby  developed. 

An  examination  of  tlic  logs  recorded,  shows  that  the  vacuum  attained 
bore  no  fixed  proportion  to  the  speed  or  power.  On  the  last  log,  after 
the  fresh  water  air-pumps  had  been  freshly  packed,  25  inches  were  at- 
tained at  07  revolutions ;  and  it  is  probable  that  with  continued  work- 
ing, this  vacuum  will  be  still  further  improved.  A  close  surface  con- 
denser differs  from  others  in  this,  that  its  capacity  of  air-pumps  being 
less,  and  there  being  no  other  outlet  for  the  air  contained  in  the  steam, 
air-tight  packings  are  essential;  and  these  cannot  be  obtained  with, 
horizontal  pumps,  at  least,  (if  ever)  until  the  machinery  has  worked 
for  some  time. 

3d.  The  diflerence  between  the  vacuum  gauge  and  the  back  pressure 
in  cylinders  must  always  exist  to  a  certain  extent,  and  particularly  in 
quick  working  engines,  when  it  is  not  possible  to  obtain  ports  large 
enough  to  void  the  cylinders  with  sufficient  rapidity.  The  length  of 
exhaust-pipes  causing  friction  in  them  and  the  passages,  and  the  sur- 
plus pressure  required  to  put  the  steam  in  motion  at  such  high  veloci- 
ty, all  increase  this  evil.  In  side-wheel  engines  moving  at  slow  speed, 
this  difference  generally  amounts  to  from  1  to  IJ  lbs. 

Now,  in  the  first  card  shown,  while  the  vacuum  gauge  showed  21|- 
inches,  or  .  .  .         10-75  ibs.  (nearly), 

the  average  vacuum  was  .  9-9    Sbs. 

Difference,  '8  Bbs. 

In  the  last  cards,  the  gauge  showed  23'5  inches,  or  11 -7  Bbs,  while  the 
average  back  pressure  was  for  one  set,  (full  lines,)       9*2, 
and  for  the  other,  .  .  .       10. 

giving  a  mean  of  .  .  .  9"6  Bbs. 

Difference,  2-1  Bbs. 

In  one  of  the  latter,  the  vacuum  line  is,  for  some  cause  not  explained, 
about  two-thirds  of  the  stroke  in  coming  down  to  the  proper  vacuum. 

It  therefore  appears,  that  notwithstanding  the  high  speed,  the  "loss 
of  power"  from  this  cause,  was  rather  less  than  usual,  when  the  engines 
were  working  at  72  revolutions,  and  producing  640  u.  P.,  and  that  it  was 
not  extraordinarily  great  when  developing  1080  H.  P.,  at  80|  revolu- 
tions. 

4th.  In  the  diagram  for  November,  although  the  average  pressure 
of  steam  entering  the  cylinder  was  over  22  lbs.,  yet  Amateur  should 
not  overlook  the  fact  that  in  consequence  of  wire  drawing  the  steam 
ivhen  cut-off  at  13-7  inches  from  commencement  of  stroke,  was  re- 
duced to  about  19  lbs.  on  one,  and  18  on  the  other,  mean,  18*5  ; 
which,  if  Mariotte's  law  were  strictly  correct,  if  there  were  no  leak- 
age, and  no  condensation,  would  reduce  its  pressure  to  17"1G  fts.  when 
the  exhaust  valve  was  opened,  which  was  after  the  piston  performed 
28-5  inches  of  its  stroke. 

Because,     ^|^^  X  (18-5  -f  14-7)  =  17-16. 
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"While  in  reality,  by  the  cards  it  was — for  one  set  (full  lines)  14*2 
and  by  the  other  14-6  lbs.  average  14*4  lbs.  or  2-76  below  the  theo- 
retical pressure.  This  difference  was  undoubtedly  caused  by  conden- 
sation, and  shows  that  the  leakages  could  not  have  been  large  :  for 
wherever  the  end  pressures  are  equal  to  or  greater  than  they  ought 
to  be,  leakage  is  established  as  a  condition  of  the  case. 

And  in  this  connexion,  it  may  be  remarked,  that  the  higher  the  end 
pressure  should  be,  theoretically  (there  being  no  leakage),  the  more 
will  the  real  end  pressure  be  reduced :  for  with  very  low  end  pressures, 
a  second  evaporation  takes  place  in  the  cylinders,  due  to  the  heat  ab- 
sorbed by  them,  reducing  thereby  the  condensation,  and  of  course,  assi- 
milating the  pressures,  real  and  theoretical. 

As  regards  the  case  adduced  by  "Amateur,"  when  41  expansions 
of  34-7  lbs.  total  initial  pressure,  gave  14-8  Bbs.  final,  we  can  only  say 

again  that,  as  34-7 _^  .^^ 

4-5  ~ 
theoretical  end  pressure,  the  difference  between  that  and  14'8  must 
have  been  made  up  in  some  way — and  we  should  be  disposed  to  attri- 
bute it,  principally,  to  leakage  of  the  valves.  J.  V.  M. 
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Aerometry.     Translated  from  the  Hydraulics  of  D^Auhuisson  de 
Voisins.    By  J.  Bennett. 

490.  Aerometry,  or  the  science  of  the  motion  of  aeriform  fluids, 
which  may  properly  be  termed  aerodynamics,  may  be  investigated  un- 
der the  three  following  conditions  : — 1st.  When  the  fluids  issue  from 
the  effect  of  compression,  from  a  reservoir  in  which  they  are  inclosed. 
2d.  When  they  move  in  conduit  pipes.    3d.  When  they  act  as  motors. 

Before  entering  upon  these  subjects,  let  us  refer  to  some  of  the  pro- 
perties of  air,  and  more  especially  of  atmospheric  air. 
Mechanical  Proj^erties  of  Air. 

491.  Atmospheric  air,  though  composed  of  azote  and  oxygen,  two 
essentially  different  gases,  and  simply  mixed,  is  regarded  in  mechanics 
as  a  homogeneous  body. 

492.  Elasticity. — Like  all  aeriform  fluids,  it  is  eminently  elastic. 
By  reason  of  elasticity,  it  constantly  tends  to  occupy  a  greater  space; 
so  that  when  inclosed  in  a  vase,  it  exerts  in  virtue  of  this  tendency, 
an  effort  or  pressure  against  the  sides  of  the  vessel.  According  to  the 
principles  of  hydraulics,  and  disregarding  the  weight  of  the  fluid,  the 
pressure  is  equal  upon  all  points  of  the  sides  :  so  that  if  a  manometer* 


^ 


w 


*  The  manometer  used  in  the  experiments  to  be  reported  hereafter,  consists  of  a 
glass  tube  bont  round  parallel  to  itself,  inserted  in  a  piece  of  wood  with  a  hinged 
cover.  The  first  of  the  three  branches  A  u  c  of  the  tube  passes  behind  the  second :  it 
is  empty,  and  the  two  others  contain  in  their  lower  half  mercury  or  colored  water. 
Tlie  instrument  is  inserted  by  the  conical  end  into  a  circular  hole  made  in  the  air 
reservoir.  When  the  fluid  is  compressed,  as  it  communicates  through  the  branch  A, 
with  the  top  of  the  branch  B,  it  presses  the  liquid  downwards,  and  forces  it  up  the 
branch  c;  then  the  difference  of  level  of  the  liquid  in  the  two  branches  is  the  mano- 
metric  height,  or  measure  of  the  elastic  force. 
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is  placed  upon  one  of  them,  the  height  to  which  the  mercury  or  other 
fluid  may  be  raised,  -will  indicate  the  pressure,  or  tension,  or  elastic 
force  of  the  enclosed  air. 

493.  Compressibility. — The  air  is  compressed  under  the  weight  with 
which  it  is  loaded,  and  in  proportion  to  the  weight.  This  law,  estab- 
lished by  Mariotte,  and  verified  long  since  for  small  loads,  has  been 
confirmed  by  the  beautiful  experiments  of  MM.  Dulong  and  Arago,* 
up  to  the  enormous  load  or  pressure  of  67*236  feet  of  height,  a  pres- 
sure of  twenty-seven  atmospheres,  or  equal  to  twenty-seven  times  that 
due  to  the  weight  of  our  atmosphere,  and  is  indicated  by  the  height  of 
the  barometer  at  the  level  of  the  sea,  a  height  generally  estimated  at 
2-49  feet  =  29*88  ins.  (The  most  exact  observations  give  as  a  mean  at 
this  level,  from  my  computations  2*5  ft.  =  30  ins.,  the  mercury  being 
reduced  to  32°  Fah.  of  thermometric  temperature.) 

494.  Dilatation  by  heat. — Air  is  dilated  by  heat :  and  ^IqOv  0*00208 
its  volume  for  each  degree  of  Fahrenheit,  starting  from  32°  of  this 
thermometer  ;  so  that  the  volume  of  a  mass  of  air,  represented  by  1  at 
32°,  will  be  represented  by  14-0-00208  (^'—32°)  at  t'  degrees.  All 
aeriform  fluids  follow  this  law  of  dilatation,  as  well  as  that  of  compres- 
sion proportional  to  the  weight. 

495.  Weight  of  Atmospheric  Air. — The  density  of  bodies,  their 
masses  being  the  same,  are  in  the  inverse  ratio  of  their  volume ;  so  that 
the  densities  of  the  same  fluid  mass  at  32°  and  at  t  °,  will  be  to  each 
other  as  1-f- 0-00208  (^°— 32°)  is  to  1.  Weights,  under  the  same  vol- 
ume, follow  the  ratio  of  the  densities  ;  and  so  it  will  be  with  the  specific 
gravity  of  bodies,  which  is  their  weight  at  a  given  unit  of  volume. 

The  specific  weight  of  an  aeriform  fluid  will  then  be  a  function  of  the 
load  which  compresses,  and  the  heat  which  penetrates  it;  it  will  in- 
crease with  the  load,  and  diminish  with  the  heat,  in  the  ratio  to  be 
indicated. 

From  the  experiments  of  MM.  Biot  and  Arago,  a  cubic  foot  of  dry 
atmospheric  air  at  2-493  feet  of  load,  or  barometer  pressure,  and  at 
32°  of  temperature,  weighs  0-08112  lbs.  Thus  under  a  barometric 
pressure  represented  by  b,  and  at  a  temperature  t,  the  weight  of  a 
cubic  foot,  or  the  specific  weight  of  dry  atmospheric  air  will  be 

0-081121  ,i^.     ,       \ ^^..= -032533 


2-493'     1+0-00208(^-32°)  1 4- 0*00208  («~32°) 

The  aqueous  vapor  always  existing  in  atmospheric  air,  in  a  greater 
or  less  quantity,  being  lighter  than  air,  diminishes  its  weight  in  mix- 
ing with  it;  and  as,  other  things  being  equal,  its  quantity  is  greater  as 
the  weather  is  warmer,  we  must  regard  its  eff'ect  by  increasing  a  little 
the  multiplier  of  t,  or  raising  it  to  * 00222.  We  may  accordingly 
establish  the  weight  of  a  cubic  foot  of  atmospheric  air  at 

•0'3-^^3  1^.00222  («_32°)- 

If  I  represent  the  weight  of  a  volume  of  dry  air,  remembering  that  the  vapor  of  water 
*  Annates  de  Chimie  et  de  Physique.  Tome  xliii,  1830. 
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is  lighter  in  the  ratio  of  5  to  8,  we  find  that  the  weight  of  the  same  volume,  containing 


an  expression  in  which  b  indicates 


HYGROM. 

n 

100° 

1-00 

95 

0-89 

90 

0-79 

85 

0-70 

80 

0-61 

75 

0-54 

70 

0-47 

65 

0-40 

60 

0-35 

50 

0-28 

3  n  /" 
also  a  certain  quantity  of  this  vapor,  is  1 j-  : 

the  height  of  the  barometer  in  this  air,  and  ny  the  elastic  force  of  the  vapor  at  the  tem- 
perature t,  in  a  space  saturated  with  it;  and  we  have 

0-28  f— 0-000063  i^ 
*/=0™-00512XlO. 
The  number  n  is  the  ratio  between  the  quantity  of  vapor  con- 
tained in  a  space,  where  the  hygrometer  is  kept  at  a  certain  degree, 
and  the  quantity  contained  in  the  same  space,  when  it  is  entirely 
saturated,  and  when,  consequently,  the  hygrometer  is  at  100°,  the 
temperature  being  the  same.     M.  Gay-Lussac  has  provided  a  table 
of  the  values  of  n,  corresponding  to  the  dilTerent  degrees  of  the  hair- 
hygrometer  :  the  adjoining    table  is  taken  from  it.    I  have  else- 
wliere  shown  (IJ  that  the  substitution  of  the  approximate  factor 
1 
14--00222  (^—32°) 
For  the  theoretic  factor, 

,        3  71/ 

8^6 

1+-00208  (f— 32°) 
•will  not  occasion  an  error  of  more  than  a  thousandth  in  the  weight  of  the  air  taken  in 
the  usual  condition  of  the  atmosphere. 

496.  Weight  of  Air  compared  with  that  of  Water. — A  cubic  foot 
of  -water  weighing  62-448  lbs.,  and  the  cubic  foot  of  air  •032533  lbs. 

T~T  .00999  (t — ^9°\ '  ^^^  I'atio  between  these  weights, 

1  + -00222  f^ 32°) 

which  is   1919-5  —^ '-,  expresses  how  many  times  the 

weight  of  the  water  exceeds  that  of  the  air ;  it  will  be  800  times,  at 
50°  Fah.,  and  at  2-493  feet  of  barometer. 

497.  With  Mercury. — The  cubic  foot  of  mercury  at  32°  weighs 

849-242 

14 -0001  («— 32°)' 
Thus  the  ratio  between  the  weight  of  this  substance  and  that  of  air, 
will  be 

849-242     (1  +  0022(^—32°))    _^p^.o  o  1  +  -00222  (^—32°) 
•032533  h  (1+  -0001  (t— 32°))  --^^^^"^  1 

observing  that  the  factor  -0001  {t — 32°)  is  always  very  small:  and  in 
neglecting  it  we  correct  somewhat  the  effect  of  vapor  upon  the  weight 
of  the  air. 

I  remark  that  26099  feet  is  the  height  of  the  atmosphere,  on  the 
supposition  of  a  constant  density,  the  air  being  throughout  at  2-493  lbs. 
pressui-e  and  32°  of  temperature. 

498.  Weight  of  any  Gas. — Usually  atmospheric  air  is  taken  as  a 
term  of  comparison  with  other  aeriform  fluids  or  gases ;  if  j9  be  the 
ratio  of  density  of  any  gas  to  that  of  air,  or  the  specific  weight  of  the 
gas,  the  weight  of  a  cubic  foot  will  be 

'^^^^^^  ^  1+-00222  (^-32°)- 

*  In  metrical  units ;  t  being  in  centigrade  divisions. 
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SECTION   FIRST. 

The  motion  of  air  issuing  from  a  reservoir  in  ivliicli  it  is  compressed. 

499.  Force  hij  virtue  of  wldcli  the  fluid  issues. — Let  us  take  for  the 
reservoir  a  tight  hox,  containing  air  in  its  natural  state,  or  at  the  sim- 
ple pressure  of  the  atmosphere,  a  pressure  which  we  always  distin- 
guish by  5 :  if  we  make  an  opening  at  one  of  the  sides,  the  molecules 
of  air  in  its  vicinity,  being  pressed  on  all  sides  alike,  by  the  same 
force  (eifort)  b,  will  remain  in  equilibrium ;  they  will  not  issue  and 
there  will  be  no  motion. 

But  if  the  interior  air  receives  a  pressure  :  for  example,  if  the  cover 
of  the  box  be  movable  as  a  piston  in  the  body  of  a  pump,  and  charged 
with  a  weight,  the  air  will  be  more  pressed  than  that  outside  ;  and  its 
molecules,  yielding  to  the  excess  of  pressure,  will  issue.  Suppose  a 
manometer  fitted  to  the  box  is  raised  the  height  n,  this  height  will 
measure  the  resultant  pressure  of  the  weight  upon  the  cover;  the  mole- 
cules in  front  of  the  opening  will  be  urged  outwards  by  the  force 
b  +  B;  they  will  be  repelled  by  h:  these  two  forces,  acting  in  opposite 
directions,  will  have  for  a  resultant  their  difference,  which  is  n.  The 
issue  will  take  place  as  if  this  force  alone  acted  upon  the  air  of  the 
reservoir,  and  it  issued  in  a  void. 

500.  Velocity  of  issue. — It  is  known  that  when  a  fluid  issues  from  a 
vessel,  by  virtue  of  a  pressure  exerted  upon  it,  its  velocity  is  due  to  a 
height  equal  to  that  of  a  column  of  issuing  fluid,  whose  weight  is  a 
measure  of  the  pressure.  This  height  is  evidently  h  increased  in  the 
ratio  of  the  density  of  the  manometric  fluid,  to  that  of  the  issuing 
fluid.  D  being  the  first  of  these  densities,  and  d  the  second,  calling  V 
the  velocity  of  issue,  we  shall  have 


-J^ 


D 

g.  n  -. 
•^      d 


If  the  manometric  fluid  is  mercury,  the  air  issuing  under  the  pres- 
sure J  +  H,  and  having  the  temperature  32°,  we  have 

D  1  +  00222  (t — 32°) 

?  =  26103-8:^      :  -^^497): 

d  b-j-u  ^       ^ 

Consequently,  reducing  and  making  1+  -00222  (f — 32°)  =  t. 


=  1296    |h^. 
\      b  +  B. 


In  case  of  H  being  neglected  by  reason  of  its  small  ratio  to  b,  this 
last  quantity  being  usually  estimated  at  2-493  feet,  and  admitting  a 
temperature  of  53-6°,  we  shall  have 

v=  840-4  x/lF. 
501.  Discharge. — If  s  represent  the  area  of  section  of  orifice,  the 
volume  of  air  flowing  in  a  second  of  time  will  be 


1296  s 


b  +  R 
This  is  the  theoretic  discharge. 


J' 


128  3Iechan{cs,  Phr/sics,  and  Chemistry. 

But  liere  also,  the  contractions  experienced  by  the  vein  of  air,  in 
its  passage  through  an  orifice,  reduce  the  discharge. 

Let  m  be  the  co-eflBcient  of  reduction,  and  q  the  actual  discharge, 
we  shall  have 


Q  =  1296  m  s 


i' 


6  +  H 

502.  Experiments  to  determine  Co-efficients. — We  must  now  deter- 
mine m  for  different  kinds  of  orifices.  I  have  devoted  myself  to  this 
determination,  and  have  made  numerous  experiments  upon  the  subject, 
the  details  of  which  were  published  in  the  Annales  des  Mines,  (Tome 
xiii,  1826.)  I  proceed  to  give  a  table  of  results,  after  giving  a  de- 
scription of  the  apparatus  used. 

The  principal  part  was  a  gasometer  or  cylindrical  box,  open  underneath,  with  a  dia- 
meter of  2'13  feet  and  2-62  feet  high.  On  its  upper  end,  carrying  a  manometer  with 
colored  water,  I  made  at  random  orifices  or  ajutages  differing  in  form  and  size.  This 
gasometer  was  placed  upon  a  cask  full  of  water  in  which  it  descended,  being  enclosed 
between  four  vertical  iron  rods;  it  was  charged  successively  with  17-64,  35-28,  52-92, 
70-56,  and  83-2  lbs.,  and  sometimes  with  4-41,  8-82,  13-23,  and  26-46  lbs.  so  as  to  vary 
the  velocities  of  the  issuing  air. 

From  the  indications  of  the  manometer,  and  the  area  of  the  orifices,  was  derived  the 
theoretic  discharge.  By  multiplying  the  section  of  the  gasometer  by  the  height  of  its  fall 
per  second,  a  height  derived  from  the  number  of  seconds  required  for  its  descent  from 
a  given  elevation  with  a  uniform  motion,  we  have  the  real  discharge.  This  divided  by 
the  first,  gives  the  co-efficient  sought. 

503.  Orifices  in  a  thin  side. — The  air  at  first  issued  through  circular  orifices  pierced 
in  tin-plate,  and  the  following  results  were  obtained : 


Co-efficient. 

Diameter 

Mano- 

Length 

Time 

^^^   -  -^_^-~~^_^— -  >~.^ 

of 

metric 

of 

of 

By 

Orifice. 

Height. 

Descent. 

Descent. 

Experiment. 

Mean. 

ft. 

ft. 

ft. 

seconds. 

•032 

•0938 

1-96 

187 

•623     ^ 

•032 

•1640 

1-96 

141 

•629      1 

•032 

•2394 

1  96 

117 

•628      1 
•623      ( 

•630 

•032 

•3215 

1-96 

102 

•032 

•3936 

1-80 

82 

•612      1 

•032 

•4724 

1-80 

76 

•634     J 

•049 

•0918 

1-96 

82 

•643     ^ 
•660      1 

•049 

•1640 

1-96 

CO 

•049 

•2362 

1-96 

51 

•647     y 

•652 

•049 

•3215 

1-47 

32 

•664      1 

•049 

•4002 

1-80 

36 

•648     J 

•065 

•0885 

1-96 

46 

•665     ") 

•065 

•124G 

1-96 

39-5 

•642      [ 

•646 

•065 

•1640 

1-96 

34-7 

•636      f 

•065 

•1968 

1^96 

31-5 

•641     J 

•098 

•0885 

1-96 

20 

•656     '] 

•098 

•1049 

1-96 

18 

•686      1 

•098 

•1246 

1-96 

16-5 

•683      y 

•673 

•098 

•1443 

1-96 

15-5 

•675      1 

•098 

•1640 

1-96 

14-7 

•664     J 

G 

eneral  Mean 

.     ^649 

A  discussion  of  these  different  experiments  causes  us  to  adopt  0-65  as  the  co-efficient 
of  reduction  for  orifices  made  in  a  thin  plate. 

For  the  running  of  water  we  had  as  a  mean  062. 
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The  diminution  in  the  discharge  of  air,  is  then  the  effect  of  a  real  contraction  of  the 
fluid  vein ;  this  may  be  rendered  apparent  by  charging  the  air  with  smoke,  when  the 
contraction  of  the  vein  becomes  distinct  at  its  issue  from  the  orifice. 

Note. — A  Swedish  savan,  Lagerhjelni,  has  also  made  experiments  upon  the  flow  of 
air  through  orifices  in  a  thin  plate.  Their  diameter  was  "039  feet,  •078  feet,  and  "108  feet; 
the  manometric  pressures  were  from  ^190  feet,  up  to  1*571  feet;  the  co-eflicients  obtained 
varied  from  0*58  to  0*70,  and  their  mean  term  was  at  062.  Most  frequently  the  flow, 
having  but  a  few  seconds  duration,  and  the  results  not  presenting  the  same  uniformity 
as  ours,  we  cannot  equally  confide  in  them. 

504.  Cylindrical  ajutages. —The  cylindrical  ajutages,  or  small  additional  tubes  which 
I  used,  had  the  same  diameters  as  the  circular  orifices.  They  afl'orded  the  experiments 
shown  in  the  following  table  : 


AJUTAGE. 

Mano- 

Length 

Time 

CO-EFFICIENT. 

^^     -   .^,, 

y.^_^^  -   ^.^^ 

metric 

of 

of 

^^— — ~~»^— -'~-~— -*"~"~-^ 

Diameter. 

Length. 

Height. 

Descent. 

Descent. 

By  Exper't. 

Mean. 

ft. 

ft. 

ft. 

ft. 

seconds. 

•0328 

•1312 

•0885 

•1968 

132 

•910       -| 

•0328 

•1312 

•1640 

•1968 

97 

•912 

•0328 

•1312 

•2362 

•1968 

79-7 

•925 
•947        f 

•931 

•0328 

•1312 

•3116 

•1968 

68 

•0328 

•1312 

•3936 

•1804 

61 

•920 

•0328 

•1312 

•4625 

•1804 

51-5 

•940       J 

•0492 

•1476 

•0885 

•1968 

59 

•923       -^ 

•0492 

•1476 

•1640 

•1968 

43-5 

•922 

•0492 

•1476 

•2362 

•1968 

36 

•930        ). 
•927 

•924 

•0492 

•1476 

•3149 

•1804 

29 

•0492 

.1476 

•3936 

•1804 

26 

•916       J 

•0656 

•1968 

•0918 

•1968 

33 

•896       ^ 

•0656 

•1968 

•1640 

•1968 

24-2 

•915        1 

•916 

•0656 

•1968 

•2362 

•1968 

19 

•934        f 

•0656 

•1968 

•3149 

•1804 

16 

•919       J 

•0984 

•2624 

•0820 

•1968 

14 

•964       ) 

•0984 

•2624 

•1017 

•1968 

13^3 

•934       ) 

•933 

•0984 

•2624 

•1279 

•1968 

12 

•902       S 

Mean, 

•926         1 

The  accordance  in  these  results  is  remarkable  ;  it  leaves  no  doubt  as  to  the  value  of 
the  co-efiicient  for  cylindrical  ajutages  ;  it  is  from  0-92  to  0-93. 

That  of  incompressible  fluids,  0'82,  was  much  less. 

505.  It  was  desirable  to  know  to  what  point  the  length  of  the  additional  tube  might  affect 
the  value  of  the  co-efficient.  In  consequence,  four  tubes  of  ^049  ft.  diameter,  whose 
lengths  are  given  in  the  following  table,  were  chosen. 


Length 

of 
Tube. 

Co-efficient. 

DISCHARGE. 

A 

Real.        Calculated. 

ft. 
0-049 
0-147 
0-.'-)31 
1-066 

•938 
•924 

•838 
•738 

cubic  feet. 
•02571 
•02472 
•02217 
•02013 

cubic  feet. 
•02489 
•02468 
•02263 
•02051 

Many  series  of  experiments  were  made  on  each  ;  in  the  third  column  is  given  the 
mean  discharge  obtained,  and  in  the  second,  the  co-efficient  derived  from  it. 

The  rapidity  of  the  decrease  is  very  marked,  and  the  theory  to  be  unfolded  in  the 
next  chapter,  upon  the  effect  of  the  resistance  opposed  by  tubes  to  the  motion  of  air, 
takes  note  of  it,  as  appears  from  the  last  column  of  the  table,  which  presents  the  dis- 
charge calculated  in  accordance  with  the  theory. 

506.  Conical  ajutages. — We  pass  to  conical  ajutages,  those  most  generally  used. 
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The  better  to  compare  their  eflects  with  those  of  cyliodrical  ajutages,  the  same  orifice 
of  issue  and  the  same  length  were  given  to  them. 


AJUTAGE. 

CO-EFFICIEST.            [ 

>■ 

Height 
mano- 

Length 
of 

Time 
of 

Diameter  at 

' 

Length. 

metric. 

Descent. 

Descent. 

By 

Experim't. 

Mean. 

Outlet. 

Inlet. 

ft. 

ft. 

ft. 

ft. 

ft. 

seconds. 

•0328 

•0656 

•1312 

•1640 

1-968 

96 

•928      ^ 

•0328 

•0656 

•1312 

•2362 

1-968 

81 

•917       ' 
•934       f^ 

•927 

•0328 

•0656 

•1312 

•3149 

1-968 

69 

•0328 

•0656 

•1312 

•3930 

1-968 

62 

•930      J 

•0493 

•0984 

•1476 

•0918 

1-963 

57-5 

•913      ^ 

•0492 

•0984 

•1476 

•1640 

1-968 

43 

•916       1 

•0492 

•09S4 

•1476 

•2362 

1-968 

36 

.915       } 

•917 

•0492 

•0984 

•1476 

•3149 

1-804 

28-5 

•927 

•0492 

•0984 

•1476 

•3930 

1-804 

25 

•916 

•0656 

•1312 

•1968 

•0885 

1-968 

32 

•945      ^ 

•0656 

•1312 

•1968 

•1213 

1-968 

27-5 

•951       1 
•928       \ 
•924      J 

•936 

•0656 

•1312 

•1968 

•1640 

1  968 

24 

•06C6 

•1312 

•1968 

•1968 

1-968 

22 

•098-4 

•1968 

•2624 

•1312 

1-968 

12 

•924      1 
•942      ] 

•0984 

•1968 

•2624 

•1640 

1-968 

11-5 

•933 

G< 

>neral  Mean, 

•928 

Thus,  for  conical  ajutages  as  well  as  for  cylindrical,  the  co-efficient  is  0-93. 

507.  Wishing  to  know  the  effect  of  conical  ajutages  in  the  proportion  of  their  con- 
vergence, or  the  increase  of  the  angle  formed  by  the  opposite  sides  of  the  cone,  I  made 
five  ajutages,  all  having  at  the  outlet  an  orifice  -049  ft.,  but  with  different  angles.  They 
served  me  for  a  series  of  experiments  similar  to  the  others;  I  limit  myself  to  giving  the 
derived  co-efficients. 


AJUTAGE. 

The  manometric  height  being 

at 

Co-effi- 
cient 

Angle  of 

' 

conver- 

Length. 

•092  ft. 

•164ft. 

•236  ft. 

•315  ft. 

•039  ft. 

mean. 

gence. 

ft. 

6°  26' 

•1476 

•939 

•939 

•940 

•933 

•938 

18°  54' 

•1476 

•912 

•916 

•915 

•927 

•916 

•917 

53°  08' 

•1476 

•786 

•810 

•797 

•803 

•794 

•798 

11°  24' 

•0820 

•946 

•939 

•949 

•960 

•951 

•947 

28°  04' 

•0328 

•888 

-877 

•881 

•881 

•874 

•880 

A  glance  at  the  table  shows  the  advantage  of  short  and  slightly  converging  ajutages. 
When  the  angle  of  convergence  does  not  exceed  from  10°  to  12°,  the  co-efficient  will 
be  ^94  nearly:  as  it  becomes  greater,  the  co-efficient  and  discharge  diminish,  and  we  ap- 
proximate to  the  phenomena  presented  by  orifices  in  a  thin  side. 

508.  According  with  these  facts,  the  value  of  m  in  the  expression  of  discharge 

1296  mSfJ  -E  rr^,  will  be 
A'       i-f-H 
•65  for  orifices  in  a  thin  side. 
•93  for  c3-linJrical  ajutages. 
•94  for  slightly  conical  ajutages. 

509.  Discharge  through  Nozzles. — Nearly  all  the  ajutages  used  in  practice,  such  as  the 
nozzles  at  the  end  of  wind  trunks  in  manufactories,  of  bellows,  falling  in  with  the  last 
conditions, -94  will  often  be  the  suitable  co-efficient;  still,  on  account  of  their  length,  and 
for  greater  surety,  we  shall  adopt  for  these  nozzles,  -93.  Then,  observing  that  s=-785  d^, 
d  being  the  diameter  of  the  outlet  orifice,  we  have 


Q=84S-18^^H^-^ 
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111  the  volume  given  by  this  expression,  the  air  is  supposed  to  be  of  the  same  density 

as  that  of  the  interior  of  the  reservoir  from  which  it  issues,  and  consequently  to  be  under 

the  pressure  h-\-Ti.    We  may  transform  this  volume  into  that  which  the  same  mass  of 

air  would  occupy  under  a  given  pressure  b'  by  multiplying  the  above  value  by  the  ratio 

b  A-K 

— jy—  of  the  two  pressures;  moreover,  we  usually  take  the  air  under  the  atmospheric 

pressure  supposed  to  be  2-4934  ft.;  then  i'=2'4934  feet,  and  we  have 
948-18 


Q  =  —,r~(P\/n  C^+n)  T  =380^2^/11  <Jj-{-ii)  T. 
b 

510.  If  we  wish  to  have  the  weight  of  the  mass  of  air  discharged  in  a  unit  of  time, 
we  multiply  the  first  of  the  two  values  of  q  just  given  by 

•032533  — ^ , 

l-f  ■00222(/— 32)' 

the  weight  of  a  cubic  foot  of  air  under  the  pressure  b-\-a,  and  at  the  temperature  t  (495  j, 
so  that  if  F  represents  in  pounds  the  weight  sought,  we  shall  have 


p  =  30-787  d-  aJ  n 


V-'+" 


511.  In  applications  we  usually  adopt  for  h  and  t  the  mean  values  of  the  heights  of 
barometer  and  of  thermometer  in  the  place  of  experiments. 

If  /  is  the  latitude  of  the  place,  and  e  its  approximate  elevation  above  the  level  of  the 
sea,  we  have 

i  =  2-5  feet— 0-00009  e,  (433) 

/  =  82-8  cos  /— -001981  e— 0-4. 

"We  may  also  -without  any  very  serious  error,  cancel  h  and  t  of  the 
formulse,  substituting  for  them  a  mean  for  a  great  extent  of  country; 
thus,  for  France,  we  would  make  iJ=5-3°G  or  t'=  1-048,  b=2-^Q  ft., 
and  6  +  11  =  2-559  ft.,  and  we  shall  have 

Q  =  621-28  d}  v^n  cubic  feet,  and 
P  =  48-073  dW~  pounds. 

512.  Cfeneral  discharge  for  Cfas. — The  principles  which  we  have 
established,  and  the  rules  we  have  deduced  for  the  flow  of  atmospheric 
air,  apply  to  that  of  other  aeriform  fluids,  with  modifications  depend- 
ing upon  the  density  of  each. 

Let  there  be,  for  example,  a  gas  whose  density  in  its  ratio  to  that 
of  the  manometric  fluid  is  d,  and  which  issues  from  a  reservoir,  under 
a  manometric  pressure  ii.  Its  velocity  of  issue  will  be  due  to  the  height 
H,  increased  in  the  ratio  of  the  density  of  mercury  to  that  of  the  gas  (500); 
and  Q  being  the  volume  of  the  discharge  per  second  of  the  latter,  Tve  shall 


liave  Q^,,^s    '-     ^ 


For  another  gas,  of  which  d'  is  the  density,  and  q'  the  volume  dis- 
charged, all  else  being  equal,  we  shall  have 

Q'=msj2^J. 

that  is  to  say,  the  volumes  of  two  gases  floiving  through  equal  orifices, 
and  under  equal  pressures,  are  in  the  inverse  ratio  of  the  square  roots 
of  their  respective  densities. 
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Consequently,  if  atmospheric  air  is  one  of  the  gases,  and  p  is  the 
specific  weight  of  the  other  (498),  the  ratio  of  the  densities  being  that 
of  1  to  /:>,  the  discharge  of  the  last  gas  will  be 


;7^Jh(5  +  h)t. 


513.  Examples. — Required  the  volume  of  atmospheric  air  reduced  to  a  barometric 
pressure  of  2-477  ft.,  which  a  reservoir  will  furnish,  upon  which  the  mercury-manometer 
stands  at  "098  ft.,  and  to  which  is  fitted  a  nozzle  "246  ft.  in  diameter.  It  is  in  the  45th 
degree  of  latitude,  and  656  ft.  above  the  level  of  the  sea. 

In  such  a  place  we  have  as  a  mean  C511)  h  =  2-44  ft.,  and  /=55-4°;  according  to  the 
above  data  we  also  have  H=-098  ft.,  rf='246  ft.,  and  6':=2-477;  consequently,  t=1'052 
and  i  +  n  =  2-539. 

The  volume  of  air  discharged  in  1  sec.  will  then  be  (509) 

(-246)2     , 

^:^  J-098X2  539X  1-052  =  11-85. 

Thus  the  reservoir  will  deliver  11-85  cub.  ft.  of  air  per  second;  such  a  quantity  is  suffi- 
cient to  keep  in  action  the  fire  of  four  or  five  large  refining  forges. 

514.  What  should  be  the  height  of  the  mercury  column  in  the  manometer  to  cause  a 
discharge  through  a  nozzle  -19  ft.  diameter  of -7  lbs.  of  atmospheric  air  in  1  sec.1  The  baro- 
meter as  a  mean  stands  at  2-46  ft.,  and  the  thermometer  at  51-8°. 

From  the  relation 


r  =  30-787  d^  jJ  n  ^^i-?; 
by  squaring  and  solving  the  equation  of  the  second  degree,  we  deduce 

Here  we  have  p  =  -7  lbs.,  i=:2-46  ft.,  £?=-19  ft.,*and  t^I-044.  These  quantities  sub- 
stituted in  the  above  equation  give  h=0-158  ;  thus  the  required  manometric  height 
sought  is  -158  ft. 

If  we  had  used  the  more  simple  formula  (51 1) 

p=48-073  d^  ^— 

we  should  have 

.72 

H  = =  1627. 

(48-073/  (.19)4 

515.  A  gasometer  discharges  9-8109  cub.  ft.  of  illuminating  gas  per  second,  under  a 
charge  represented  by  a  column  of  water  -147  ft.;  required  the  size  of  the  orifice  to  be 
made  in  the  side  of  the  gasometer  to  produce  this  flow.  The  barometer  in  this  locality 
is  usually  at  2-477  feet,  and  the  thermometer  at  59°. 

We  have  then  b  =  2-477  ft.,  and  t  =  1-06 ;  moreover  q  =  9-8109  cub.  ft.  per  second  ; 
and  a  manometric  column  of  water  of -147  ft.,  is  equivalent  to  one  of  mercury  of 

•147 

—-  =  •010808  ft.=H. 

1.5  0 

The  specific  weight  of  illuminating  gas  (carburetted  hydrogen)  is,  according  to  Berzelius 
and  Dulong,  -559=/?.    The  gasometer  being  made  of  copper  sheets,  the  orifice  will  be 
made  in  a  thin  side,  and  the  corresponding  value  of  m  =0-65. 
The  general  equation  (508  and  512) 


gives  here 


1296  ms 
Q  = 


9-8109x\/-559  X  v/2-477-f-0 10808      ,„„„ 


1296X-f>5         X  v/-010808-Hl-06 
Thus  the  required  orifice  will  have  a  surface  of  1283  sq.  ft.,  or  a  square  with  its  sides 
equal  to  -358  fu,  or  if  circular,  -403  ft.  diameter. 

(To  be  Continued.) 
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Note  on  Steinhiild-yellow,  a  new  kind  of  Chrome-yellow.* 
By  Dr.  L.  Pappenheim. 

Under  the  above  name  a  yellow  color  has  been  for  some  time  in  com- 
merce which  is  quite  certain  to  find  much  favor,  although  its  price  is 
far  higher  than  that  of  the  ordinary  chrome-yellow.  It  is  of  a  splen- 
did yellow,  and  differs  essentially  in  its  tint  from  the  best  samples  of 
chrome-yellow.  It  is  pulverulent,  of  small  specific  gravity,  loses  no- 
thing in  weight  at  a  red  heat,  but  becomes  transitorily  reddish-brown, 
and  is  partially  taken  up  by  water  without  entirely  dissolving  in  that 
fluid.  It  dissolves  in  muriatic  and  nitric  acids ;  if  the  acid  is  poured 
over  it  in  a  concentrated  state,  a  slight  effervescence  takes  place. — 
When  prepared  with  but  little  acid  the  solution  is  somewhat  turbid,  but 
does  not  leave  any  considerable  portion  when  filtered.  When  heated 
with  alcohol,  the  solution  in  muriatic  acid  becomes  intensely  dark-green; 
if  more  alcohol  and  then  sulphuric  acid  be  added,  a  white  precipitate  is 
produced.  Solution  of  sulphate  of  lime  does  not  precipitate  the  solu- 
tion of  the  color  in  muriatic  acid,  but  this  is  done  by  sulphuric  acid 
with  or  Avithout  the  addition  of  alcohol.  The  reddish-yellow  color  of 
the  solution  in  nitric  acid,  changes  by  heating,  with  the  addition  of  al- 
cohol, into  a  beautiful  blue.  If  acetate  of  lead  be  added  to  the  dilute 
solution  in  nitric  acid,  a  heavy  precipitate  of  the  color  of  chromate  of 
lead  makes  its  appearance.  If  an  excess  of  lead  were  added,  filtered, 
the  excess  of  lead  and  the  lime  precipitated  by  sulphuric  acid,  alcohol 
added,  filtered  and  evaporated,  large  quantities  gave  a  residue,  which, 
when  dissolved  in  water  and  mixed  with  chloride  of  platinum  with  the 
addition  of  muriatic  acid,  furnished  octahedra  of  platinochloride  of  po- 
tassium. The  investigation  gave  no  magnesia  or  other  bases  except 
lime  and  potash.  Of  acids,  besides  the  chromic  acid,  which  was  undoubt- 
edly present  from  the  preceding  experiments,  there  was  only  a  small 
quantity  of  sulphuric  acid. 

When  the  author  mixed  a  hot  saturated  solution  of  bichromate  of 
potash  with  a  saturated  solution  of  chloride  of  calcium,  a  precipitate 
was  produced,  which,  when  washed  and  dried,  was  undistinguishable 
from  the  Steinbiihl-yellow. 

The  substance  gave  3'1  per  cent,  to  distilled  water  after  short  stir- 
ring. With  nitrate  of  silver,  the  yellow  filtrate  gave  a  red  precipitate 
of  chromate  of  silver,  which  was  rapidly  converted  into  white  chloride 
of  silver  on  the  addition  of  a  foAV  drops  of  muriatic  acid.  Sulphuric 
acid  and  alcohol  produce  a  strong  turbidity  in  the  filtrate.  When  boil- 
ed with  reducing  organic  matters  and  muriatic  acid,  the  yellow  filtrate 
loses  its  color,  without,  however,  acquiring  more  than  a  tinge  of  green. 
Acetate  of  lead  precipitates  the  yellow  filtrate,  with  the  color  of  chro- 
mate of  lead.  Chloride  of  platinum  produces  a  very  slight  turbidity 
in  the  original  filtrate.     Even  in  16  hours  no  precipitate  is  deposited. 

The  Steinbiihl-yellow  consists,  therefore,  of  chromic  acid,  lime,  and 
potash ;  when  stirred  for  a  short  time  with  cold  water,  it  parts  with 
chromate  of  lime. 

*  From  the  Lond.  Chemical  Gazette,  No.  409. 

Vol.  XXXIX.— Third  Series.— No.  2 — February,  1860.  12 
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The  poisonous  qualities  of  chromic  acid  and  its  soluble  salts,  and  the 
circumstances  that  the  color  parts  Tvith  perceptible,  although  not  large 
quantities  of  chromic  acid  to  cold  water,  render  the  Steinbuhl-yellow 
an  extremely  dangerous  coloring  matter,  the  employment  of  "which  in 
confectionery  and  similar  trades  must  not  be  thought  of. — Monatshlatt 
des  G-ewerhe-  Vereins  zu  Koln,  May,  1859  ;  Polytechnic  Centralblatt, 
1859,  p.  973. 


For  the  Journal  of  the  Franklin  Institute. 

Particulars  of  the  Steamer  Seth  Cfrosvenor. 

Hull  built  by  Henry  Steers.  Machinery  by  Allaire  "Works,  New 
York.  Superintended  by  Charles  H.  Haswell.  Intended  service, 
Coast  of  Africa.  Built  by  the  New  York  State  Colonization  Society, 
to  run  from  Monrovia  to  Cape  Mount. 

Hull. — 

Length  on  deck,  .  .  . 

Breadth  of  beam,  molded, 

Frames — 7  ins.  by  3  ins.,  and  16  ins.  apart  from  centres. 
Bulkheads — one. 

Keel,  .  .  .4  ins. 

Depth  of  hold  to  spar  deck, 

Length  of  engine  space,         .  .       27  by  6  ft. 

Draft  of  water, 

Tonnage,         .  .  .  68. 

Area  of  immersed  section  at  load  draft  of  3  ft.,       39  sq.ft. 
Masts — two.     Rig — Schooner. 
Engine. — Steeple. 


95  feet. 
16 


10  inches. 


Diameter  of  cylinder, 

, 

. 

28 

inches 

Length  of  stroke. 

. 

3 

feet 

Boiler. — One — Return  tubular. 

Length  of  boiler. 

. 

. 

12 

feet 

6 

inches 

Breadth          " 

, 

5 

" 

9 

" 

Height           "     exclusive  of  steam 

chests, 

. 

6 

« 

10 

n 

Number  of  furnaces, 

.'     one. 

Breadth 

. 

5 

« 

Length  of  grate  bars. 

. 

4 

« 

6 

« 

Area  of  grate  surface,           . 

. 

22-5  sq.  ft. 

Number  of  tubes. 

36. 

Internal  diameter  of  tubes, 

30  of 

4  ins.  an 

d  6  of  3  ins. 

Length  of  tubes. 

. 

. 

9 

« 

Iiower  flues, 

4. 

Diameter  of  flues,                   ! 

2  of 

8  ins.  and 

2  of  15  ins. 

Area  of  flues, 

453  sq.  ins. 

"          tubes. 

367      " 

"          chimney. 

530      " 

Heating  surface, 

. 

540  sq.  ft. 

Diameter  of  steam  chimney, 

. 

2 

« 

2 

« 

Height 

. 

. 

5 

i< 

Diameter  of  smoke  pipe. 

28 

« 

Height 

. 

. 

24 

« 

Consumption  of  coal  per  day, 

2  tons. 

Paddle  Wheels. — 

Diameter,  over  boards, 

. 

. 

13 

feet 

6 

inches. 

Length  of  blades, 

. 

3 

i( 

Depth             " 

. 

15 

M 

Number         " 

14. 

JtemarJcs. — One  independent  steam,  fire,  and  bDge  pump.    C.  H.  H. 
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For  the  Journal  of  the  Franklin  Institute. 

Particulars  of  the  Steamer  New  London. 
Hull  built  by  Geo.  Greenman  k  Co.,  Mjstick  Corner.     Macliincry 
by  C.  H.  Delamater,  New  York.  Owners,  New  London  Propeller  Co. 
Hull. — 

Length  on  deck,  .  .  • 

Breadth  of  beam,  molded, 

Frames — molded,  12  ins.— sided,  8  and  9  ins. — apart  at 
centres,  24  ins. 

Depth  of  hold, 

Draft  of  water,  forward,  8  feet,  aft. 

Tonnage,        .  .  .  260. 

Masts,  three — Rig,  schooner. 
Engines. — Vertical  direct. 

Diameter  of  cylinder,  .  . 

Length  of  stroke,        .  •  • 

Cut-oil" — one-third. 
BoiLEH. — One — Return  tubular. 

Length  of  boiler. 

Breadth         "  . 

Height  "       exclusive  of  steam  chimney, 

Number  of  furnaces,  .  .  2. 

Breadth  "  .  • 

Length  of  grate  bars, 

Number  of  flues,  above,  16 — below,  10. 

Internal  diameter  of  flues,  ^  J^j^^'^  g  ^^  g ^  .^^j^^^^  ^^^  ^  'of 

T        ^\.     c  a         S  above,      . 
Length  of  flues,  J  ^^^^^^ 

Diameter  of  smoke  pipe,  . 

Propeller. — 

Diameter  of  screw, 

Length  "  .  . 

Pitch  «... 

Number  of  blades,     .  •  .4. 

Remarks. — One  independent  steam,  fire,  and  bilge  pump.     Date 
of  trial,  November,  1859.  C.  H.  H. 


13.5  feet. 
26     " 

8  feet 
10     « 

6  inches. 

2  feet 

34  inches. 
6     « 

18  feet. 
8     " 
8     " 

8  inches. 
8     " 

3     « 

7     " 

3     « 

12     « 
9     « 
3     " 

8  « 
16  " 
10     « 

8     " 

9  feet. 
1     " 
17     " 

6  inches. 

Resistance  to  SJiot  of  Iron  and  Steel  Plates.^ 
A  series  of  experimental  trials  have  been  carried  on  during  the  past 
month  at  Portsmouth,  with  a  view  of  ascertaining  the  amount  of  resist- 
ance oflfered  by  iron  and  steel  plates  of  various  manufactures  when 
opposed  to  heavy  ordnance  at  a  short  range.  The  trials  had  reference 
to  the  future  coating  of  the  steam  ram  now  in  progress  of  construction. 
The  practice  has  been  carried  on  from  the  Sto-rk  gunboat,  tender  to 
Her  Majesty's  ship  Excellent,  gunnery  ship  in  Portsmouth  harbor, 
both  from  a  32  pounder  and  a  95  cwt.  gun,  the  latter  throwing  a  solid 
68  lb.  shot,  with  IG  lb.  charge  of  powder;  the  distance  of  range  200 
yards.  At  this  distance  the  results  of  the  experiments  have  demon- 
strated that  no  iron  or  steel  plate  that  has  yet  been  manufactured  can 
withstand  the  solid  shot  from  the  95  cwt.  at  a  short  range.  The  first 
shot  would  not  penetrate  through  the  iron  plate,  but  it  would  fracture 

*  From  the  Lond.  Civ.  Eng,  and  Arch.  Journal.  Sept.,  1859. 
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it,  and  on  tlivce  or  four  striking  the  plate  in  the  same  place,  or  in  the 
immediate  neighborhood,  it  would  be  smashed  to  pieces.  As  the  results 
of  the  trial  aftected  the  steel  plates,  it  proved  that  a  steel-clothed  ship 
could  be  far  more  easily  destroyed  than  a  wooden-sided  one,  and  that 
on  the  smashing  in  of  one  of  the  steel  plates  the  destruction  of  life  on 
the  armed  ship's  decks,  supposing  the  broken  plate  to  be  driven  through 
the  ship's  side,  would  be  terrible,  from  the  spread  of  the  splintered 
material.  At  from  600  to  800  yards  iron-clothed  ships  would  be  in 
comparative  safety  from  the  effects  of  an  enemy's  broadside,  but  the 
effects  of  concentrated  firing  have  yet  to  be  ascertained  on  the  sides  of 
an  iron  or  steel-clothed  ship,  and  account  also  must  be  taken  of  the 
damage  the  wood-work  forming  the  inner  sides  of  such  a  ship  would 
receive  from  the  driving  in  of  the  broken  plates,  and  which,  as  far  as 
the  present  experiments  have  illustrated,  would  appear  to  prove  that 
an  iron  or  steel-clad  ship,  on  receiving  a  concentrated  broadside  from 
a  frigate,  armed  in  a  similar  manner  to  the  Mersey,  and  struck  near 
her  water-line,  must  sink  then  and  there,  with  her  armor  on  her  back. 


For  the  Journ;i.l  of  the  Franklin  Institute. 

Particulars  of  the  Steamer  Florida. 
Hull  built  by  E.  S.  Whitlock.      Machinery  by  C.  H.  Delamater, 
New  York.     Owners,  0.  Nelson  &  Co. 

Hull. — 

Length  on  deck,  .  .  .     180  feet. 

Breadth  of  beam  (molded),  .  .  31     " 

Frames — molded,  12  ins. — sided  14  ins. — apart  at 

centres,  26  ins. 
Depth  of  hold,  .  .  .         9     « 

"  to  spar  deck,  .  .  16     " 

Draft  of  water,  forward,  9  feet  6  ins. — aft,      10     " 


Tonnage,  .  .  ..       300. 

Masts,  two — Rig,  schooner. 
Engine. — Vertical  direct. 

Diameter  of  cylinder,  •  • 

Length  of  stroke,  . 

Cut-off — one-lhird. 
Boiler. — One — Return  flue. 

Length  of  boiler, 

Breadth       "  . 

Height         "         exclusive  of  steam  chimney, 

Number  of  furnaces,  .  .  2. 

Breadth  "... 

Length  of  grate  bars, 

Number  of  flues,  above,    20 — below,    10. 


36  inches. 
3  feet      6     " 


24  feet. 

10  "       6  inches. 

11  "     10     " 


6     " 
6     " 


Internal  diameter  of  flues, 


(  above,   . 

(below,  8  of  13J  ins.,  2  of 


above,  16  ft.  2  ins. — below, 


Length  of  flues, 
Diameter  of  smoke  pipe. 
Propeller. — 

Diameter  of  screw,  .  . 

Length  "  .  .  . 

Pitch  "... 

Number  of  blades,  .  .  4. 

Bemarhs. — One  independent  steam,  fire,  and  bilge 
trial,  October,  1859. 


6  « 

20  " 

10     "       8  " 

3     «     11  " 

10  feet. 
3     "       6  inches. 
18     " 

pump.    Date  of 
C.  H.  H. 


137 


170 

feet 

29 

« 

10 

« 

13 

« 

8  inches. 


For  the  Journal  of  the  Franklin  Institute, 

Particulars  of  the  Steamer  DayligJit. 

Hull  built  by  Samuel   Sneden.     Machinery  by  C.  H.  Delamater, 
New  York.     Intended  service,  New  York  to  Providence. 
Hull. — 

Length  on  deck, 

Breadth  of  beam, 

Frames — molded,  14  ins. — sided,  8  ins. — apart  from  cen- 
tres, 24  ins. 

Depth  of  hold  to  spar  deck,  .  . 

Draft  of  water,  forward,  11  feet,  aft,  . 

Tonnage,       .  .  .  460. 

Area  of  immersed  section  at  load  draft  of  12  ft.,  300  sq.  ft. 

Masts,  three.     Rig,  schooner. 
Engines. — Vibrating  lever  (^Ericsson's). 

Diameter  of  cylinder, 

Length  of  stroke,      .  .  . 

Boilers. — Two — Horizontal  tubular. 

Length  of  boilers,      .  .  . 

Breadth  "  •  .  . 

Height  "       exclusive  of  steam  chimney,        . 

Number  of  furnaces,  .  .  one  each. 

Breadth  " 

Length  of  grate  bars, 

Number  of  tubes,  above,  .  .        63. 

"  flues,  below,         .  .  6. 

Internal  diameter  of  tubes,  above,    . 
"  flues,  below, 

Length  of  tubes,  above, 

"  flues,  below,  .  .  , 

Heating  surface,         .  .  2600  sq.  ft. 

Diameter  of  smoke  pipes,      .  . 

Height  " 

Propellers. — 

Diameter  of  screw,  . 

Length  "         .  .  , 

Pitch  «  . 

Number  of  blades,     .  .  .4. 

Hemarks, — One  independent  steam,  fire,  and  bilge  pump, 
trial,  November,  1859. 


2 

feet 

40  inches. 

18 
7 
7 

feet. 
« 

6  inches. 
6      « 

4 
6 

4      « 
3      « 

1 

14 

8 

« 

4      " 

2      « 

10       « 

2      " 

3 

30 

« 

11 

2 

19 

>un: 

feet 
i< 
it 

P- 

4  inches. 

Date  of 
C.  H.  H. 
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Proceedings  of  the  Stated  Monthly  Meeting,  January  19,  1860. 

John  C.  Cresson,  President,  in  the  chair. 

John  Agnew,  Vice-President. 

Isaac  B.  Garrigucs,  Recording  Secretary. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

A  letter  was  read  from  G.  Rush  Smith,  Esq.,  Pennsylvania  Legis- 
lature, Harrisburgh,  Penna. 

Donations  to  the  Library  were  received  from  the  Royal  Society,  the 
Zoological  Society,  the  Institute  of  Actuaries,  and  P.  Lutley  Sclater, 
Esq.,  London;  the  Royal  Cornwall  Polytechnic  Society,  Falmouth,  and 
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the  Literary  and  Philosophical  Society,  Liverpool,  England ;  the  Oes- 
tcrreichischen  Ingeniuer-Verienes,  and  the  Geologischen  Reichsanstalt, 
Wien,  Austria ;  L.  A.  Huguet-Latour,  Esq.,  Montreal,  Canada ;  the 
N.  0.  School  of  Medicine,  New  Orleans,  La.;  the  Cooper  Union  for  the 
Advancement  of  Science  and  Art,  City  of  New  York ;  Messrs.  A.  B. 
and  E.  Latta,  Cincinnati,  Ohio ;  G.  Rush  Smith,  Esq.,  Pennsylvania 
Legislature,  Harrisburgh,  Pa. ;  and  from  the  American  Philosophical 
Society,  and  Professors  B.  Howard  Rand,  John  C.  Cresson,  and  John 
F.  Frazer,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the 
month  of  December,  and  his  annual  statement  for  1859,  were  read. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

Candidates  for  membership  in  the  Institute  (10)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (9)  were  duly  elected. 

John  M.  Gries,  Esq.,  from  the  Board  of  Managers,  read  the  report 
made  to  the  Board  at  their  last  meeting  by  a  special  committee  ap- 
pointed by  them,  to  inquire  into  and  report  on  the  financial  state  of 
the  Institute. 

On  motion,  the  report  was  referred  to  the  new  Board  of  Managers, 
elected  this  evening,  with  a  request  that  they  take  an  early  action  on  it. 

The  Tellers  of  the  Annual  Election  for  Officers,  Managers,  and  Audi- 
tors, for  the  ensuing  year,  reported  the  result,  when  the  President  de- 
clared the  following  gentlemen  duly  elected : — 


John  C.  Cresson,  President. 


''ice  Presidents. 


John  Agnew,  )  y. 

Matthias  W.  Baldwin,    / 

Isaac  B.Garrigues,  Recording  Secretary. 

Frederick  Fraley,  Corresponding  Secretary. 

John  F.  Frazer,  Treasurer. 


Samuel  V.  Merrick, 
Thomas  Fletcher, 
Edwin  Greble, 
Thomas  S.  Stewart, 
Alan  Wood, 
John  E.  Addicks, 
Isaac  S.  Williams, 
George  W.  Conarroe, 


MANAGERS, 
Thomas  J.  Wcygandt, 
Joseph  J.  Barras, 
George  Erety, 
Evans  Rogers, 
Robert  Cornelius, 
William  Sellers, 
James  H.  Bryson, 
John  M.  Grics, 


James  Dougherty, 
George  Whitney, 
Edward  P.  Eastwick, 
Washington  Jones, 
William  Harris, 
John  E.  Woottcn, 
Joseph  Hutchinson, 
Joseph  W.  Moore. 


AUDITORS. 
Samuel  Mason,  James  H.  Cresson, 

Samuel  B.  Finch. 

At  a  meeting  of  the  Board  of  Managers,  held  January  19th,  1860, 
the  following  officers  were  elected  for  the  ensuing  year. — 


William  Sellers,  Chairman 
Isaac  S.  Williams,  "I  p 
James  H.  Bryson,  / 


rators. 


J.  Daniels,  of  No.  805  Market  Street,  exhibited  his  Plantarium  or 
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plant  case,  which  is  claimed  to  possess  advantages  over  the  Waltonian 
case,  as: — Facility  of  access  from  the  top  or  the  back,  giving  the  ope- 
rator a  better  chance  to  handle  and  arrange  the  plants,  or  to  remove 
the  tray.  It  is  so  made  as  to  be  increased  in  capacity  if  required.  The 
top  is  formed  of  glass  plates,  which  can  be  moved  so  as  to  give  an  open- 
ing at  the  apex  for  the  escape  of  moisture,  should  it  be  in  excess.  The 
heating  apparatus  is  a  galvanized  iron  tank  containing  water,  under 
which  the  alcohol  lamp  is  placed.  By  filling  the  tank  with  hot  water, 
morning  and  evening,  the  lamp  may  be  entirely  dispensed  with. 

The  Skaters'  Club  of  the  City  of  Philadelphia,  sent  for  the  inspec- 
tion of  the  meeting,  samples  of  the  skates  manufactured  in  this  city, 
as  well  as  one  imported  from  Prussia.  One  pair,  by  W.  Bushncll,  of 
beautiful  appearance  and  finish,  was  exhibited  at  the  Paris  Exhibition 
and  obtained  the  award.  Another,  by  Clarenbach  &  Herder,  not  so 
ornamental,  but  equally  well  finished  and  proportioned,  with  others  of 
lighter  make,  intended  for  female  use,  were  in  the  lot.  Also,  a  skat- 
ing boot  Avith  a  sock  over  it,  intended  to  keep  the  foot  warm.  All  the 
skates  of  American  make,  had  a  simple  and  efficient  way  of  securing 
the  heel  of  the  skate  to  the  foot.  A  T  shaped  piece  projects  from  the 
centre  of  the  heel  of  the  skate,  which,  by  placing  the  skate  at  right 
angles  to  the  foot,  can  be  passed  through  an  oval  hole  cut  through  a 
metal  plate  which  is  secured  to  the  heel  of  the  boot;  then,  by  turning 
the  skate  until  its  direction  coincides  with  that  of  the  foot,  the  shoul- 
ders of  the  piece  catch  under  the  plate  and  clamp  the  two  together, 
securing  the  part  most  liable  to  get  loose  when  fastened  in  the  ordinary 
way  by  straps  and  buckles. 

A.  C.  Jones,  in  bringing  before  the  meeting  his  "  self-tightening 
joint,"  stated  that  with  the  exception  of  metallic  surfaces,  all  joints  in 
use  depended  on  the  ridged  end-surfaces  of  the  pipes  compressing  the 
interposed  material,  by  screw  bolts  or  other  mechanical  means;  and, 
as  is  well  known,  such  joints  usually  become  leaky  or  "blown  out." 
In  long  lines  of  steam  pipe,  such  as  may  be  seen  in  factories  and  stern- 
wheel  steambouts,  when  the  supports  of  the  pipe  yield  by  settling,  the 
joints  either  leak,  or  the  pipe  becomes  fractured,  and  loss  of  lives  has 
resulted  from  the  sudden  escape  of  steam ;  also  detention  and  expense 
to  repair.  In  introducing  the  self-tightening  principle,  the  patent  will 
cover  a  new  and  large  field,  and  supplies  a  want  long  felt  for  a  joint 
which  is  unlimited  in  size  and  pressure,  has  a  limited  amount  of  move- 
ment at  the  connexion  without  impairing  its  tightness,  and  can  be 
quickly  connected  or  disconnected. 

A  steam-pipe  joint  (or  any  other)  can  be  made  cheaper  and  neater 
than  the  flanched  one,  and,  for  long  lines,  it  dispenses  with  the  use  of 
stuffing-boxes,  and  avoids  the  strain  from  expansion  and  contraction,  so 
injurious  to  other  joints.  If  the  pipes  get  out  of  line,  they  will  be 
neither  fractured  nor  leak,  and  may  be  adjusted  simply  by  raising  the 
pipe  in  line. 

In  the  "union"  or  scrcAV  coupling,  the  constant  tightening  compresses 
the  lead  or  elastic  material  so  much,  as  in  time,  to  reduce  the  passage 
to  a  small  size  ;  with  the  self-tightening  joint,  the  bore  remains  the 
same,  and  the  joint  continues  tight  without  the  use  of  a  wrench. 
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In  In  jing  water  pipe  in  the  street,  the  operation  is  tedious  and  very 
expensive  ;  and,  if  a  heavy  rain  sets  in  before  the  joints  are  run,  the 
work  has  to  be  done  over  again,  leaving  open  trenches  to  the  detriment 
of  the  public. 

If  a  branch  is  to  be  inserted,  the  main  pipe  has  to  be  cut  in  two 
places,  a  slow  operation  in  a  trench. 

With  the  self- tightening  joint,  a  narrower  trench  will  suffice,  and 
the  pipes  can  be  laid  in  wet  or  dry  weather,  nearly  as  fast  as  they  can 
be  handled  and  placed  in  line ;  if  a  branch  is  to  be  put  in,  two  con- 
tiguous pipes  can  be  removed  without  injury  (to  be  used  again),  and 
the  l)ranch  speedily  inserted. 

The  fire-hose  coupling  shown  is  self-acting  ;  it  locks  itself  simply  by 
pressing  the  male  into  the  female,  making  a  safe  union,  and  the  water 
pressure  makes  its  own  joint ;  it  is  uncoupled  without  any  tools,  by  a 
finger  and  thumb  raising  one  pawl  or  clamp. 

It  was  intended,  if  the  weather  had  been  cold  enough,  to  show  this 
coupling  to  the  meeting  in  a  frozen  state,  to  prove  the  ease  with  which 
it  could  be  opened  when  there  was  solid  ice  inside  and  around  it,  a  test 
which  it  has  been  submitted  to  many  times  without  injury  during  the 
coldest  weather ;  and  uncoupled  in  the  open  air,  with  one  finger  and 
thumb,  without  tools  of  any  kind  except  a  small  block  of  wood  to  break 
the  mass  of  ice. 

Its  rounding  form  (independent  of  its  compressive  strength)  would 
prevent  any  road  wheels  remaining  on  it  for  an  instant,  to  crush  it.  Its 
whole  surface  is  smooth,  presenting  no  sharp  angles  to  injure  hose  in 
contact  with  it.  It  will  pass  through  a  smaller  hole  than  a  screw  coup- 
ling of  the  same  bore. 

The  male  of  one  coupling  has  been  dragged  at  a  fast  trot  behind  a 
City  passenger  car  (twice)  for  four  squares,  bumping  over  the  cobble 
stones,  and  its  appearance  shows  the  hard  usage  it  has  been  subjected 
to ;  yet  it  is  water-tight  and  serviceable  yet.  This  is  a  test  which  no 
other  plan  of  coupling  could  endure  without  being  ruined.  It  has  been 
submitted  to  the  ordeals  of  pressure,  mud,  falls,  &c.,  and  the  result  is 
that  it  has  wearing  qualities  which  cannot  be  exceeded. 

A  fire  occurring  in  the  upper  part  of  a  factory,  owing  to  the  opera- 
tives not  understanding  how  to  connect  the  screw  couplings  of  the  hose, 
got  so  much  headway  that  $75,000  worth  of  property  was  destroyed ; 
children,  under  the  age  of  five  years,  after  a  few  minutes  instruction, 
have  coupled  a  larger  sized  hose  coupling  than  is  necessary  for  build- 
ings. The  tremor  on  railroads  will  loosen  any  form  of  screw  coupling 
after  it  has  been  a  short  time  in  use,  and  sometimes  a  loss  of  water  in 
the  tank  is  the  consequence.  The  improved  self-acting  coupling  incurs 
no  risk  of  this  kind,  and  is  more  quickly  connected  or  disconnected. 

All  are  familiar  with  the  perplexity  of  servants  in  coupling  and  un- 
coupling the  wash-pave  hose,  and  the  leaky  joints  from  the  loss  of  the 
washers,  or  injury  to  the  end  of  the  male ;  the  improved  coupling  has 
no  loose  parts  to  get  lost  or  to  be  injured  by  the  usual  wear.  Their 
cost  will  be  about  the  same  as  the  screw.  The  inventor,  after  many 
experiments,  brings  forward  this  new  joint,  and  it  will  be  still  further 
tested  by  a  Committee  of  the  Institute. 


141 

COMMITTEE   ON   SCIENCE    AND  THE    ARTS. 


Report  on  R.  H.  Long's  Salinometer  Case. 

The  Committee  on  Science  and  the  Arts  constituted  by  the  Franklin  Institute  of  the 
State  of  Pennsylvania,  for  the  promotion  of  the  Mechanic  Arts,  to  whom  was  referred 
for  examination — "An  Improved  Marine  Salinometer  Case  for  Steam  Boilers,"  invent- 
ed by  R.  H.  Long,  of  Philadelphia,  Pennsylvania, 

Report: — That  the  ordinary  Salinometer  Case,  consists  simply  of 
a  tube  communicating  with  the  boiler,  and  containing  the  hydrometer 
— the  communication  with  the  boiler  being  made  by  means  of  a  pipe 
which  passes  from  the  bottom  of  the  case  to  below  the  lowest  water- 
level  of  the  boiler,  and  provided  with  a  stop-cock,  which,  when  turned, 
permits  the  pressure  of  steam  in  the  boiler  to  force  the  water  up  in  the 
case,  and  float  the  hydrometer.  But  the  ebullition  in  the  case,  produced 
by  the  escape  of  the  steam  under  a  reduced  pressure,  throws  a  great  deal 
of  hot  water  out  of  the  instrument,  and  subjects  the  observer  to  the 
danger  of  being  scalded,  and  at  the  same  time  causes  such  violent  os- 
cillations as  to  risk  the  safety  of  the  hydrometer,  and  prevent  its  being 
read  until  the  stop-cock  is  closed,  when  very  frequently  there  Avill  not 
be  found  enough  water  in  the  instrument  to  float  the  hydrometer. — 
The  annoyances  and  tediousness  of  the  instrument  as  ordinarily  con- 
structed, therefore,  off"er  strong  inducements  to  the  persons  charged 
with  the  care  of  the  engine,  to  neglect  the  duty  of  reading  it.  The 
improvement  of  Mr.  Long  (which  is  well  shown  in  the  appended  descrip- 
tion) consists  in  adding  to  the  ordinary  Salinometer  Case  another  tube 
connected  with  it  at  the  bottom.  This  supply-tube  is  connected  with 
the  boiler  by  means  of  a  pipe  which  passes  from  below  the  water-line 
of  the  boiler  through  the  bottom  and  along  the  axis  of  the  supply-tube 
to  a  point  near  its  top,  where  it  opens  into  the  supply-tube  by  means 
of  a  number  of  vertical  slits.  The  main  tube,  in  which  the  hydrometer 
floats,  is  not  connected  with  the  boiler,  but  has  a  waste-pipe  by  which 
any  escape  of  water  may  be  carried  ofi";  and  proper  supports  for  a  ther- 
mometer. 

Now  when,  by  turning  the  stop-cock,  the  water  is  forced  from  the 
boiler  into  the  supply  tube,  it  is  thrown,  not  upwards,  but  against  the 
side  of  the  tube,  owing  to  the  mode  of  its  escape.  The  steam  which  ac- 
companies it,  is  separated  and  escapes  through  openings  in  the  cover, 
and  the  water  falling  to  the  bottom  passes  through  the  tube  of  commu- 
nication and  rises  to  the  same  level  in  the  Salinometer  tube,  in  Avhich, 
the  hydrometer  floats  tranquilly,  and  may  therefore  be  read  speedily 
and  accurately.  By  means  of  the  waste-pipe,  a  current  may  be  kept 
passing  through  the  instrument,  which  is  thus  always  in  action,  and 
may  be  read  by  the  engineer  at  a  glance,  as  he  passes  in  the  perform- 
ance of  his  other  duties. 

The  Committee  believe  the  modification  thus  proposed,  to  be  a  sim- 
ple and  eflective  mode  of  inducing  a  more  general  and  punctual  use  of 
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this  valuable  gauge,  TN-liicli   ought  not  to  be  neglected  on  any  boilers 
using  salt  water;  and  they  therefore  commend  it  to  the  notice  of  all  en- 
gaged in  the  manufacture  and  management  of  such  boilers. 
By  order  of  the  Committee, 
Philadelphia,  January  12,  1860.  Wm.  Hamilton,  Actuary. 


Description  hy  the  Inventor. 

This  improvement  consists  in  attaching 
the  cylinder  a  to  the  cylinder  B,  having  a 
communication  c,  as  a  means  of  safety  to 
the  hydrometer,  perfect  accuracy  in  testing 
the  density  of  water,  and  insuring  the  engi- 
neer against  danger  from  scalding,  &c. 

The  cylinder  or  other  shaped  vessel  A,  is 
connected  with  the  boiler  by  the  pipe  and 
stop-cock  G,  the  pipe  g  being  closed  at  the 
top  and  having  openings  on  the  side  near 
the  top,  E  E. 

The  water  coming  from  the  boiler  and  pass- 
ing  the  stop-cock  G,  makes  its  exit  through 
the  openings  E  e  :  at  this  point  the  steam'ls 
liberated  from  the  water  and  escapes  through 
the  openings  f  f.     The  water  falls  into  the 
cylinder  a,  passes  through  the  opening  c, 
and  rises  to  the  water  level  s  s  s  s  in  both 
cylinders;  d  is  an  overflow  pipe  to  carry  off 
the  surplus  water,  and  to  keep  up  a  suflScient 
jh  current  to  maintain  the  water  to  be  tested, 
vj  at  the  required  temperature.     By  turning 
I  the  stop-cock  H,  both  cylinders  can  be  dis- 
„!j  charged,  t  is  a  thermometer  fitting  in  a  slide. 
X  is  the  hydrometer,    k  is  the  cover  for  clos- 
ing the  case  when  not  in  use.    i  is  a  bracket 
for  securing  the  instrument  to  the  boiler, 
bulkhead,  or  other  suitable  place. 

This  instrument  affords  a  ready  means  of 
drawing  water  from  a  steam  boiler  under 
any  pressure  and  temperature,  without  ebul- 
lition in  the  cylinder  B  or  oscillation  to  the 
hydrometer. 


The  Scientific  American. 
Hon.  Judge  Mason,  of  Iowa,  who  made  himself  so  popular  with  the 
inventors  of  the  country  while  he  held  the  office  of  Commissioner  of 
Patents,  has,  we  learn,  associated  himself  with  Munn  &  Co.,  at  the 
Scientific  American  Office,  New  York. 
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CIVIL  ENGINEERING. 


Translated  foi  the  Journal  of  the  Franklin  Institute. 

The  Sewerage  of  Algiers.    By  M.  Piarron  de  Mondesir,  Eng. 
{des  Fonts  et  Chaussees.) 

INTRODUCTION. 

In  presenting  a  description  of  the  drainage  worlis  of  Algiers  for 
publication  in  the  ^^Aymales  des  Fonts  et  Chausshs,"  I  thought  it  might 
be  favorably  received  by  the  administration  of  Public  Works,  who  can- 
not fail  to  take  a  lively  interest  in  the  work  done  in  Algiers  by  the  en- 
gineers whom  they  have  sent  to  this  colony. 

I  supposed,  moreover,  that  this  account  might  be  read  with  some 
interest  by  the  Engineers  of  the  Corps,  not  so  much  on  account  of 
the  importance  of  the  works,  (for  France,  and  Paris  especially,  has 
the  same  kind  on  a  much  larger  scale,)  as  that  they  were  executed  in 
a  country  but  little  known,  and  upon  whose  progress  France  keeps  a 
watchful  eye. 

Alignement. — The  sewerage  of  the  enclosure  of  Algiers  was  designed 
and  executed  principally  for  the  purpose  of  freeing  the  harbor  from 
the  foul  products  of  the  drains  of  the  city.  A  summit  level  canal  is 
substituted  for  the  ancient  canals,  which,  lying  perpendicular  to  the 
shore,  and  emptying  directly  into  the  harbor,  occasioned  more  or  less 
injury;  while  it  answers  as  a  substitute,  it,  at  the  same  time,  insures  a 
healthful  condition  of  the  city. 

On  an  inspection  of  the  Plan  of  Algiers,  (PI.  I,  Fig.  1.)  it  will  be 
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seen  that  a  surface  of  360*6  acres,  comprised  between  the  new  fortifi- 
cations, is  composed  of  two  principal  basins  separated  by  the  line  A  b  c, 
to  wit : 

Basin  north  of  summit  ridge,  a  b  c,  whose  sewers  discharge  outside 

of  the  harbor,  .  .  .  103'7  acres. 

The  south  basin,  whose  sewers  emptied  directly  into  the  harbor 

before  the  construction  of  the  canal,     .  ,  256'9      " 

Total,  360-6      " 

The  harbor  receives  also  the  products  of  the  outer  basin  of  the  Ti- 
voli  Ravine,  which  passes  under  the  fortification,  and  traverses  the 
Faubourg  Bab-Azoun;  the  surface  of  this  outer  basin  is  5-4-3  acres. 

The  main  object  was  to  free  the  harbor  from  the  products  of  a  total 
surface  of  311*2  acres,  and  to  attain  this  end,  three  principal  branches 
were  designed  and  executed ;  these  combined,  constitute  the  drainage 
of  the  enclosure  of  Algiers. 

These  three  branches  have  their  origin  at  the  government  square. 
The  first,  that  of  the  Marine,  follows  the  street  bearing  its  name  through- 
out its  length,  passes  under  the  gate  of  France,  and  empties  outside  the 
harbor,  west  of  the  Jetty  Cheriddin. 

The  second,  that  of  Bab-el-Oued,  follows  the  street  of  its  name  through- 
out its  length,  and  empties  into  the  sea  back  of  "Fort  Neuf"  to  the 
west  of  the  Marine  Branch,  and,  consequently,  outside  the  harbor. 

The  third,  that  of  Bab-Azoun,  follows,  throughout  their  length,  the 
streets  Bab-Azoun,  and  of  the  Faubourg  Bab-Azoun,  and  discharges 
into  the  sea  outside  the  South  Jetty  now  in  construction. 

The  length  of  these  three  branches,  is 

Branch  of  the  Marine,  .  .  .  1033  feet 

"    Bab-el-Oued,'  .  .  1945  " 

"  "    Bab-Azoun,      .  .  .  4944  " 

Total,  7922   " 

The  basin  of  the  Marine  Branch  comprises  an  area  of  .  14-S  acres. 

That  of  the  branch  Bab-el-Oued,  •'  "  .  .         83-9      " 

"  "        Bab-Azoun,  "  "  .  279-1      " 

Total,  377-8      " 

At  the  present  time  there  remains  but  a  surface  of  37  acres,  whose 
product  is  delivered  directly  outside  of  the  harbor.  The  product  of 
69  acres  is  now  delivered  into  the  branch  Bab-el-Oued. 

It  is  apparent  that  the  branch  Bab-x\zoun  is,  by  far,  the  most  im- 
portant in  respect  to  its  length  and  extent  of  basin. 

Sewerage  established  according  to  the  Free  System. 

Before  continuing  this  description,  it  is  proper  to  state,  that  the 
sewerage  of  Algiers  is  designed,  as  those  of  London  and  other  cities 
in  England,  to  carry  away,  not  only  the  rain  and  house  waters,  but 
also  all  the  stercoraceous  matter  of  the  city,  and  it  is,  moreover,  to  have 
placed  within  the  galleries,  upon  cast  iron  brackets,  pipes  for  the  distri- 
bution of  the  water  to  the  lower  parts  of  the  city.    These  dispositions 
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contemplated  in  the  project  have  occasioned  objections  on  the  part  of 
the  General  Council  of  "Fonts  et  Chaussees." 

Discussion  of  the  ''^Free  System." 

Questions  bearing  closely  upon  the  public  health,  afford  a  peculiar 
interest,  and  I  thought  it  would  be  well  to  present  a  summary  of  the 
objections  made  by  the  Council  General  of  "Fonts  et  Chaussees," 
and  to  state  the  reasons  which  determined  the  War  Department  to 
uphold  the  intention  of  the  project. 

The  Council  General  of  "Fonts  et  Chaussees"  have  declared  against 
a  system  which  involves  the  reception  of  stcrcoraceous  matter  into 
the  public  sewers,  a  system  which  we  shall  hereafter  briefly  designate 
as  the  free  system.  Its  inconveniences  were  pointed  out  in  the  report 
of  M.  Inspector  I)arcy,*the  main  features  of  which  Avere 

On  the  one  hand,  that  it  occasions  deleterious  effluvia,  existing  con- 
stantly in  the  sewers,  which  escape  through  the  water  inlets,  and  some 
of  the  pipes,  and  so  compromise  the  public  health  ;  and,  on  the  other 
hand,  it  is  held  to  be  a  voluntary  deprivation  of  a  source  of  very 
precious  compost. 

In  support  of  this  opinion  the  report  cites  the  inconvenience  ex- 
perienced in  London,  Brussels,  and  Liege,  and  the  opinions  of  divers 
English  and  Belgian  engineers  upon  this  subject. 

The  General  Council  would  not  approve  of  placing  conduit  pipes  in 
the  interior  of  a  sewer  established  under  such  conditions,  that  is  to 
say,  in  a  canal  designed  to  become  the  general  privy  of  the  city  of  Al- 
giers, a  hot-bed  of  infection  ivhich  could  not  be  traversed  without  dan- 
ger. 

He  concludes  that  none  but  the  rain  and  house  waters  should  be 
admitted  into  the  sewers,  and  that  the  perfected  processes  for  clearing 
night  soil,  practised  in  Faris,  should  be  applied  to  Algiers.  This,  it 
appears,  was  to  place  the  city  of  Algiers  in  the  condition  of  Faris,  and 
other  great  cities  of  France,  in  the  matter  of  sanatory  works. 

Not  only  would  these  novel  dispositions  change  the  whole  economy 
of  the  projects  of  the  sewerage,  but  their  application  would  have  com- 
pletely destroyed  the  usages  which  existed  in  Algiers  long  before  the 
conquest.  In  fact,  excepting  some  new  streets  of  the  Faubourg  Bab- 
Azoun,  every  street  and  every  alley  is  furnished  with  a  public  sewer, 
■which  receives  the  night  soil  of  the  neighboring  houses.  The  prohibi- 
tion of  the  entry  of  these  matters,  is  the  prohibition  of  any  server  in 
the  city,  since  the  sewer  of  the  enclosures  receives  nearly  all  of  them. 

It  would  then  be  necessary  to  construct  vaults  under  all  the  houses, 
and  to  prevent  their  communication  with  the  public  sewer. 

Without  speaking  of  the  administrative  and  practical  difficulties  at- 
tending the  application  of  this  measure,  it  might  be  reasonably  object- 
ed that  the  majority  of  the  streets  being  impassable  for  carriages,  the 
application  of  the  processes  adopted  in  Faris,  however  perfected  else- 
where, would  become  here,  an  impossibility. 

*  The  honorable  M.  P.ircy  will  ])arclon  me  for  publisbins  here  his  personal  opinion  npon  a  question  so 
much  agitati'd  as  to  become  the  orJer  of  the  day.  But,  in  citing  the  different  opinions  of  distinguished 
engineers,  I  could  not  pass  in  silence  the  remarkable  report  of  M.  Darcy,  a  report  approved  by  the  rest  of 
the  Council  General  "des  Fonts  et  Chausafces." 
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On  tlie  other  hand,  it  may  he  asked  whether  the  cisterns  which  are 
under  nearly  all  the  houses  in  Algiers  to  receive  the  terrace  rain  water, 
and  whose  utility  is  unquestioned,  would  not  suffer  from  their  vicinity 
with  the  vaults. 

Finally,  looking  upon  Algiers,  huilt  like  an  amphitheatre,  upon  the 
borders  of  a  sea  uninfluenced  by  tides,  we  may  ask  if  it  were  not  rational 
to  take  advantage  of  its  topography  to  carry  off,  at  once,  all  the  impuri- 
ties of  the  city. 

The  local  administration  might  itself  appreciate  the  inconveniences 
of  the  sewers  of  Algiers,  and  thus,  to  a  certain  point,  take  account 
of  the  future  situation  of  the  enclosure  sewer  by  comparing  it  with 
many  new  sewers  of  large  section,  already  constructed  in  Consuls, 
Duquesne,  Charte  streets,  &c. 

It  is  proved  that  these  new  sewers,  which  date  four  or  five  years 
back,  have  undergone  no  repairs  or  cleansings  since  being  put  into  ser- 
vice, and  that  they  have  worked  perfectly.  There  is  a  total,  or  nearly 
total,  absence  of  impurities,  or  of  deposits,  and  the  linings  are  in  a  good 
state  of  preservation,  &c. 

The  impurities  flow  without  diiflculty,  the  sewer  men  and  employees 
pass  through  the  galleries  without  being  incommoded  by  the  smell. 
The  smell  is  sensibly  the  sam.e  for  all  the  sewers  of  Algiers,  where 
ammonia  slightly  prevails,  and  not  the  least  trace  of  sulphuretted  hy- 
drogen can  be  distinguished. 

These  observations  were  of  a  character  to  satisfy  the  local  adminis- 
tration as  to  the  future  inconveniences  of  the  sewer  of  the  enclosure. 
I  would  observe  that  these  facts  agree  with  the  observations  of  M. 
Mougey,  engineer,  (whose  loss  is  so  much  regretted  by  the  corps,) 
upon  the  London  sewers.  In  his  Memoir  upon  this  subject  may  be 
found  the  following  lines: — 

"Notwithstanding  the  irregularity  of  the  service,  and  the  cleaning 
of  the  London  sewers,  all  those  which,  under  the  authority  of  the  West- 
minster and  Finsbury  commissions,  I  was  permitted  to  visit,  seemed  to 
be  in  very  good  condition  ;  the  masonry,  always  of  brick,  is  remarkably 
well  executed,  the  current  of  air  is  quite  strong,  and  hardly  a  percep- 
tible smell."  *        ^      ^ 

The  administration  is  well  assured  that,  by  taking  certain  precautions, 
whether  for  the  ventilation  of  the  galleries,  or  against  the  emanations 
through  the  water  inlets,  or  for  the  cleaning,  on  a  large  scale,  of  the 
galleries  by  means  of  slushing ;  precautions,  moreover,  recommended 
in  the  report  of  M.  Darcy,  all  the  inconveniences  signalized  by  the 
Council  of  "Fonts  et  Chaussees"  have  disappeared,  and  that  there  is 
nothing  that  should  prevent  the  use  of  the  three  branches  of  the  en- 
closure sewer,  and  the  placing  of  water  conduit  pipes  in  them.  The 
opinions  of  the  Council  still  admitted  a  certain  reservation. f  This 
leaves  some  margin  for  the  definite  solution  of  an  important  question  on 
which  there  is  so  great  a  difference  of  opinion. 

*  Annales  des  Fonts  et  ChausF^cs,  Tome  xxiii,  1S38,  p.  170. 

IThe  honorable  M.  Darcy  says,  in  his  Report,  "It  is  to  be  understood  that  I  advance  these  opinions 
with  a  certain  reservation;  for  it  is  always  difticult  to  appreciate  when  not  upon  the  spot,  the  consider- 
Sktions  which  may  have  guided  the  local  authorities." 
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Experience  lias  demonstrated,  since  the  putting  in  service  of  the 
three  branches  of  the  sower,  that  the  dreaded  inconveniences  do  not 
appear.  Our  workmen  now  pass  through  the  galleries  as  easily  as  if 
there  was  only  a  stream  of  clear  water.  I,  myself,  have  gone  through 
many  times  without  being  incommoded.  I  only  observed  the  preva- 
lence of  ammonia.  Many  interior  complementary  works,  such  as  lining, 
pointing,  cleansing,  &c.,  have  been  executed  since  the  service  of  sun- 
dry portions  of  the  sewer.  I  affirm  that  the  workmen  labor  all  day 
without  objecting  or  suffering  the  least  indisposition.  It  is  now  settled 
that  the  galleries  may  be  visited  without  the  least  danger,  and  that, 
without  inconvenience,  the  water  pipes  may  be  laid  upon  the  brackets, 
all  ready  to  receive  them. 

I  will,  at  another  time,  speak  of  the  measures  adopted  to  avoid  the 
inconveniences  of  exterior  emanations. 

I  may  now  be  permitted  to  draw  a  parallel  between  the  situation  of 
the  Algiers  Sewer,  and  that  of  the  sewers  of  London,  Brussels,  and 
Liege,  which  the  honorable  M.  Darcy  has  cited  in  his  reports  as  ex- 
amples against  the  free  system. 

Must  the  inconveniences  produced  in  these  three  cities,  by  the  ad- 
mission of  soil  matter  in  the  public  sewers,  of  necessity  be  produced 
in  Algiers?  I  answer  unhesitatingly,  No,  for  their  conditions  are  not 
the  same. 

In  London,  the  sewers  empty  into  the  Thames,  which  in  turn  flows 
back  on  the  flood  tide.  It  often  happens  that  in  high  tides  the  inte- 
rior inundations,  passing  up  through  certain  conduits,  enter  the  cellars 
of  the  houses. 

Another  inconvenience  of  the  London  sewers  arises  from  the  slight 
inclination  at  several  points.  But  the  gravest  of  all  is  the  deteriora- 
tion of  the  waters  of  the  Thames,  which  supplies  the  largest  part  of 
the  water  drunk  in  London. 

This  fact  is  proved  in  the  Memoir  of  M.  Mougey  already  quoted, 
and  in  that  of  M.  Mille,  entit\ed,^^Assai7iissement  des  Villes  en  Angle- 
terre.''* 

None  of  these  inconveniences  can  be  experienced  in  Algiers.  There 
are  no  perceptible  tides,  and  the  slopes  of  the  sewers  are  much  inclined, 
the  smallest  being  0-01  ft.  per  foot. 

The  report  of  M.  Darcy  tells  us  what  occurs  at  Brussels.  Notwith- 
standing the  express  prohibition  contained  in  all  the  ancient  and  re- 
cent laws,  of  the  construction  of  privies  without  inclosed  cesspools ; 
and  by  reason  of  the  unaccountable  toleration  of  this  evil,  there  are 
so  many  houses  which  have  put  their  vaults  in  communication  with  the 
public  sewers,  that  they  now  refuse  to  redress  the  evil. 

Thus,  fetid  and  unwholesome  exhalations  escape  from  the  sewerSy 
chiefly  m  the  loiv  parts  of  the  city,  where  the  deposits  acc^imulate. 

M.  Yerslays,  inspector  of  the  sewers  of  Brussels,  impressed  with 
these  inconveniences,  does  not  hesitate  to  declare  against  the  free 
system. 

This  is  undoubtedly  a  serious  matter;  but  it  is  deforced  application 

*  Annales  Jes  Fonts  et  Chausg^es,  Mars  et  Avril,  1855. 
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of  a  system  probably  unsuited  to  the  topograpliy  of  Brussels,  and 
against  whicli  no  proper  precautions  seem  to  have  been  taken.  This 
example  proves  nothing  against  the  application  of  the  free  system 
under  other  circumstances. 

The  example  of  the  city  of  Liege,  where  serious  accidents  have  oc- 
curred in  consequence  of  the  presence  of  night  soil  in  the  public  sew- 
ers, might  prove  to  be  a  condemnation  of  the  free  system,  if  these 
accidents  were  not  attributable  to  purely  local  causes. 

A  report  of  the  medical  commission  of  Liege  asserts,  that  in  the 
time  of  high  water,  the  Meuse  penetrates  the  sewers  of  the  city,  as  the 
Thames  in  London ;  that  the  Avell  Avatcr  then  is  vitiated  by  the  filtra- 
tions  of  the  sewers,  and  that  serious  accidents  have  befallen  those  who 
used  the  water;  all  of  which  was  attributed  to  the  presence  of  sulphur- 
etted hydrogen  dissolved  in  the  water. 

These  accidents  the  reports  inform  xx?,,^^  occurred  chiefly  in  the  lower 
^^ portions  of  the  city^  especially  in  those  where  the  sewers  are  hadly 
*'  constructed^  or  defective  from  decay  ;  since,  in  this  case,  the  water 
^^  from  the  seivers  filtrates  in  great  abundance.'' 

It  appears  that  the  accidents  are  attributable  to  two  local  causes : 
the  inundations  of  the  Meuse,  and  the  bad  state  of  the  sewers. 

As  to  the  presence  of  sulphuretted  hydrogen  dissolved  in  water, 
this  would  be  a  general  cause  of  insalubrity,  and  might  be  a  powerful 
argument  against  the  free  sy-stem. 

We  would  first  observe  that  th§  accidents  recorded  at  Liege  resulted 
from  the  consumption  of  water  infected  with  sulphuretted  hydrogen, 
and  not  from  inhaling  the  deleterious  gas. 

Water  can  dissolve  at  the  ordinary  temperature  and  pressure  of  the 
atmosphere  about  three  times  its  volume  of  this  gas,  and  therefore  in 
receiving  night  soil,  the  sulphuretted  hydrogen  can  only  exist  in  a 
state  of  solution,  and  never  in  that  of  gas,  if  the  sewer  only  receives 
a  certain  quantity  of  water. 

The  calculation  of  this  quantity  can  be  approximately  made  for  any 
sewer,  by  means  of  certain  chemical  data,  in  keeping  an  account  of 
the  population  of  the  houses  communicating  with  the  sewers. 

During  the  summer,  the  City  of  Algiers  only  receives  from  the  aque- 
ducts which  supply  it,  13-2  Imperial  gallons  per  head,  in  twenty-four 
hours,*;  and,  as  there  is  no  rain  there,  the  sewers  can  only  receive 
the  waste  of  this  13-2  gallons.  This  quantity  of  water,  far  inferior  to 
that  passing  through  the  sewers  of  London,  is  still  enough  to  dissolve 
all  the  sulphuretted  h^'drogen,  since  this  gas  has  never  caused  the  least 
accident  in  the  sewers  of  Algiers,  even  during  the  hottest  weather. 

Blidah,  another  town  of  Algeria,  enjoys  the  free  system,  to  the  great 
advantage  of  the  population  and  of  agriculture. 

The  sewers  are  supplied  daily  with  an  enormous  quantity  of  water 
as  compared  with  the  importance  of  this  little  town  (706,320  cubic 
feet  every  twenty-four  hours),  which  is  derived  from  the  Oned-el-Ke- 
bir,  and  discharges  from  the  heads  of  the  sewer  to  serve  in  irrigating 
the  neighboring  fields. 

*  ILis  quantity  will  reach  22  gallons  on  the  completion  of  the  predicted  works. 
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The  sewers  of  BHdali  having  a  considerable  slope,  there  is  nothing 
to  be  desired,  in  a  sanatory  point  of  view ;  while  its  magnificent  gar- 
dens are  nourished  with  water  having  in  solution  the  principles  of  a 
valuable  compost. 

While  in  England  tlie  free  system  is  growing  more  in  favor,  and 
advancing  more  towards  perfection ;  and,  while  it  is  successfully  ap- 
plied in  Algiers,  there  is  in  Belgium  a  strong  opposition  to  its  incon- 
veniences. 

The  opinions  upon  this  subject  are  still  divided.  In  waiting  for  a 
definite  solution  of  this  question,  I  could  not  pass  in  silence  the  opin- 
ion of  M.  IMille,  so  decidedly  advanced  in  his  interesting  report  already 
quoted.  He  is  the  great  partizan  of  the  free  system,  and  proposes  its 
application  in  Paris. 

It  is  certain  that  the  suppression  of  the  vaults  would  be  an  advance 
in  a  sanatory  point  of  view ;  but,  on  the  other  hand,  the  introduction 
of  soil  into  the  sewers,  would  be  attended  with  evils  more  or  less  seri- 
ous according  to  the  localities,  and  would  frequently  exact  important 
works. 

That  a  city  may  enjoy  the  free  system  without  inconveniences,  it  is 
necessary, 

1st.  That  it  should  establish  sewers  in  all  the  streets. 

2d.  That  it  should  have  a  distribution  of  water  sufficient  to  dissolve 

all  the  sulphuretted  hydrogen  gas,  and  to  cleanse  the  sewers. 
8d.  That  it  should  have  the  means  of  disposing  of  the  contents  of  the 

sewers  without  hazarding  the  public  health. 

It  is  not  easy  in  all  cases  to  fulfil  these  three  conditions,  and  in 
many  cities  it  Avould  call  for  immense  works. 

In  Paris,  for  example,  should  the  first  two  conditions  be  fulfilled  in 
part,  the  third  would  involve  a  large  expense,  whether  for  the  con- 
struction of  lateral  sewers  in  the  Seine,  or  for  the  establishment  of 
some  contrivance  for  the  removal  of  organic  matter,  which  could  not 
be  emptied  into  the  river  without  endangering  the  public  health,  and 
"which,  moreover,  should  not  be  lost,  being  so  valuable  as  a  compost. 

An  idea  of  these  works  may  be  gathered  from  the  vast  project  of 
John  Martin,  described  in  the  article  of  M.  Mougcy  upon  the  London 
Sewers,  and  from  that  of  M.  Forstcr,  described  in  the  Memoir  of  M. 
Mille.     This  vast  project  would  not  cost  under  forty  million  francs. 

It  is  hard  to  decide  upon  so  difiicult  a  question.  It  appears  to  be 
impossible  to  establish  general  rules,  and  we  should  apply  in  each  city 
processes  which  are  found  to  be  best  adapted  to  its  topographical  sit- 
uation. 

Before  closing,  I  would  say  a  word  upon  the  question  of  compost 
arising  from  the  organic  matter  of  the  sewers,  which  appears  to  have 
been  completely  sacrificed  at  Algiers  in  the  construction  of  the  enclo- 
sure sewer. 

No  plan  has  as  yet  been  proposed  for  gathering  this  fertilizing  mat- 
ter, which  is  now  lost  in  the  sea.  It  is  not  because  the  question  has 
not  come  up  before  the  local  administration,  but  it  did  not  seem  well 
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for  them  to  take  the  initiative  of  its  application  to  agriculture,  espe- 
cially in  a  fertile  country  where  manure  is  of  less  value  than  in  France 
or  England. 

Still,  if  any  of  the  industrial  departments  should  oifer  to  apply  to 
agriculture  the  fertilizing  principles  contained  in  the  sewers,  it  would 
be  easy  to  establish  at  the  lower  ends  of  the  three  branches,  wells  or 
reservoirs,  in  which  might  be  deposited  organic  matter,  mud,  &c.,  leav- 
ing the  liquids  to  be  decanted  in  the  sea. 

Thus  far  no  oflFer  of  the  kind  has  been  made. 

I  now  continue  the  description  of  the  principal  plans  of  the  enclo- 
sure sewer. 

The  Marine  Branch — The  marine  branch  has  a  total  length  of  1033 
feet,  with  slopes  varying  from  -01  ft.  to  -35  ft.  per  foot,  independently 
of  a  fall  of  10-89  ft.  near  the  lower  end,  and  of  an  inclined  plane  with 
a  vertical  height  of  6-16  ft.  (Fig.  2,  PI.  II.) 

This  fall  was  occasioned  by  the  passage  under  an  arched  magazine 
of  the  military  engineers.  As  to  the  inclined  plane,  which  was  not 
provided  for  in  the  plan,  it  was  made  to  increase  the  depth  of  material 
under  the  gate  of  France,  as  well  as  to  facilitate  the  construction  of  a 
tunnel,  as  it  was  not  allowed  to  pass  with  an  open  cut. 

This  branch  presents  two  principal  sections,  represented  PI.  I.,  Figs. 
2  and  4.  Upon  an  intermediate  length  of  98  feet,  the  sewer  has  the 
singular  form  represented  PI.  I,  Fig.  3,  an  explanation  of  which  will 
be  given  hereafter. 

These  sections  were  calculated,  not  so  much  for  the  draining  of 
the  14*8  acres,  as  for  the  necessities  of  the  interior  service,  visiting, 
cleansing,  placing,  and  maintenance  of  the  conduit  pipes  set  upon  the 
brackets. 

The  singular  form  of  Fig.  3,  is  due  to  the  presence  of  a  particular 
portion  of  the  sewer  constructed  by  our  service  in  1846,  for  the  pro- 
visional sewerage  of  the  street  Duquesne,  with  the  view  of  ultimately 
becoming  an  integral  part  of  the  enclosure  sewer.  The  recess  seen 
upon  the  right  hand  side  wall,  was  designed  to  support  a  conduit  pipe. 
As  in  1846,  the  definite  study  of  the  plan  was  not  matured,  an  approxi- 
mate level  was  adopted  for  this  part,  which  was  afterwards  found  to 
be  3'28  feet  too  high,  on  consideration  of  the  conditions  of  level  im- 
posed by  the  branches  of  the  sewer  of  the  street  Trois-Couleurs. 

Instead  of  demolishing  this  portion  of  the  sewer,  whose  masonry 
was  excellent,  it  was  thought  best  to  preserve  it  by  underpinning,  and 
destroying  only  the  invert,  and  connecting  the  old  and  new  piers. 
This  explains  why  the  section  has  a  height  of  more  than  9*8  feet  un- 
der the  key,  for  a  width  of  only  2*29  feet. 

The  branch  of  the  Marine,  is  furnished  with  four  man-holes,  with 
cast  iron  circular  ring  frames  and  covers,  for  the  entrance  to  the  gal- 
leries, and  nine  water  inlets. 

The  junction  of  all  the  public  and  private  drains  of  this  quarter, 
with  the  principal  canal,  is  effected  by  a  development  of  secondary 
canals  attaining  a  length  of  1158  feet,  or  124  feet  more  than  that  of 
the  principal  canal. 


Tlte  Sewerage  of  Algiers.  153 

The  sewer  along  tlie  left  side,  follows  the  upper  side  of  the  street 
of  the  Marine,  which  is  constructed  with  arcades.  The  axis  of  the 
sewer  is  aligned  6*5  feet  from  the  plane  of  the  facade  of  the  arches. 

From  this,  branch  out  twenty-six  private  drains  for  the  houses  of 
the  street  of  the  Marine.  The  gutters,  in  number  twenty-five,  leading 
into  the  public  way  the  terrace  waters,  have  also  been  put  in  communi- 
cation with  the  sewers.*    This  was  the  case  also  for  four  public  urinals. 

The  aligncment  of  the  sewer  upon  the  upper  side  of  the  street  in 
preference  to  the  centre,  was  adopted  for  two  reasons:  1st.  To  dimin- 
ish the  length  of  the  public  branch  sewers.  2d.  To  incommode  as  little 
as  possible,  the  passing  of  vehicles  during  the  execution  of  the  work, 
in  a  street  only  26-24  feet  wide. 

But  this  disposition  was  rather  dangerous  for  the  neighboring  houses, 
(which  are  generally  built  on  light  foundations),  as  the  level  of  exca- 
vation was,  most  generally,  below  that  of  the  foundations  of  the  pillars 
of  the  arcade.  Great  precautions  were  then  needed,  for  taking  care 
of  the  houses  during  the  construction  of  the  sewer.  Not  only  were 
the  excavations  solidly  shored,  but  a  still  more  prudent  measure  was 
taken,  that  of  tunneling  certain  portions,  several  feet  in  length.  These 
small  tunnels,  which  are  seen  in  the  longitudinal  profile  in  which  the 
sewer  was  constructed,  served  the  purpose  of  a  strong  buttress  for  the 
pillars  of  the  arcade.  This  method  was  especially  adopted  at  the  angles 
which  were  naturally  the  most  exposed;  in  this  way,  every  accident 
was  avoided. 

Another  difficulty  occurred  at  the  passage  of  the  gate-way  of  France, 
which  has  two  openings,  one  for  carriages,  the  other  for  foot-passen- 
gers ;  the  alignement  passed  under  the  first.  An  open  cut  would  have 
completely  interrupted  their  passage,  unless  an  enlargement  was  ef- 
fected in  the  foot-way  gate. 

The  active  circulation  of  carriages  at  this  point,  would  not  admit  of 
our  stopping  the  only  passable  outlet  between  the  city  and  the  port. 
On  the  other  hand,  the  military  engineers  were  opposed  to  the  enlarge- 
ment of  the  little  gate. 

It  became  necessary  to  accomplish  this  passage  by  a  tunnel,  and 
for  this  reason,  the  above  mentioned  inclined  plane  was  made,  which 
admitted  of  a  covering  of  about  7'5  feet  of  earth  above  the  extrados 
of  the  arch. 

This  work  presented  some  difficulties.  The  earth  under  the  gate- 
way was  made-earth.  Every  passing  carriage  occasioned  a  fall  of 
pieces  from  the  top  of  the  tunnel,  upon  the  heads  of  the  workmen. 
Thus  the  work  was  carried  on,  a  yard  at  a  time,  the  masonry  in  cement 
keeping  pace  with  the  advance,  which  was  maintained  night  and  day 
without  interruption. 

Branch  Bah-el-Oued. — Its  whole  length  is  1945  feet.  The  slope  is 
0-0122  feet  per  foot  upon  the  first  1476  feet.  In  the  longitudinal  pro- 
file, (PI.  II,  Fig.  1),  a  fall  of  12-1  ft.  is  seen,  then  a  slope  of  0-028  ft. 

*  From  what  has  been  Raid  as  to  the  existence  of  cisterns  under  nearly  all  the  houses  of  Aljriers.  we  might 
be  Burprisfd  at  tlie  number  of  putters  which  waste  the  terrace  waters  u)ion  the  public  way.  instead  of 
storing  it  in  the  cisterns.  This  is  due  to  tlie  fact,  that  the  houses  are  (<i'  French  tiuild.  Every  Moorish 
house  is  invariably  furnished  with  a  cistern,  which,  notwithstanding  the  obligatory  decrees,  is  the  caao 
with  but  few  of  the  French  houses. 
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per  foot  to  the  facade  of  Fort  Neuf  upon  the  sea,  then  an  inclined 
plane  of  O'lol  ft.  per  foot  in  its  passage  through  the  shore. 

The  fall  was  a  necessity  arising  from  the  passage  of  the  deep  fosse 
along  Fort  Xeuf. 

As  to  the  inclined  plane  of  the  shore,  that  was  an  after  work.  The 
outlet  of  the  Branch  Bab-el-Oued  was,  at  first,  established  on  the 
alignement  of  the  enclosing  wall  of  Fort  Neuf  at  13'12  feet  above  the 
level  of  the  sea.  But  as,  at  certain  periods,  the  impurities  gathered 
upon  the  shore  into  an  infected  pool,  the  sewer  was  prolonged  to  avoid 
this  inconvenience. 

The  new  outlet  was  fitted  into  a  large  rock,  and  the  impurities  are 
delivered  immediately  into  the  sea. 

The  branch  Bab-el-Oued  presents  three  diflFerent  sections  with  widths 
of  3-93  ft.,  4-26  ft.,  and  4-92  ft.;  and  with  heights  under  the  key  of 
5-57  ft.,  and  5-74  ft.  (PI.  I,  Figs.  5  and  6.) 

These  sections  are  more  than  sufiicient  to  deliver  the  product  of  the 
heaA'iest  showers,  since,  according  to  the  most  liberal  calculations,  the 
water  cannot  rise  over  1*64  ft.  at  the  extremity  of  the  first  slope.* 
But,  account  was  taken  here,  as  in  the  branch  of  the  marine,  of  the 
wants  of  the  exterior  service,  and  especially  of  the  presence  of  two 
conduit  pipes  in  the  portion  4*92  ft.  wide. 

The  branch  Bab-el-Oued  is  provided  with  five  man-holes  and  sixteen 
water-inlets.  The  secondary  canals  attain  a  development  of  1220  ft. 
There  are  nineteen  private  drains,  twenty-one  gutters,  and  three  uri- 
nals emptying  in  it. 

The  street  Bab-el-Oued  has  arcades  the  same  as  the  street  of  the 
Marine.  To  protect  the  houses,  the  same  measures  were  taken  as  in 
that  street.  They  are  now  more  stable  from  the  presence  of  the  en- 
closure sewer  at  the  foot  of  their  foundations.  The  construction  of 
the  branch  Bab-el-Oued  met  with  some  difficulties,  though  none  very 
serious. 

The  first  was  in  crossing  Askew  the  street  Bab-el-Oued,  with  depths 
of  23  to  26  feet.  This  was  made  by  a  tunnel  for  a  length  of  115  feet, 
and  was  in  all  respects  well  executed,  notwithstanding  the  layers  of 
made  earth,  and  the  curved  alignement  of  the  sewer.  The  tunnel  was 
made  in  small  portions  at  a  time,  taking  care  that  the  masonry  should 
keep  pace  with  it. 

The  junction  of  the  sewer  of  the  street  of  Casbah,  the  construction 
of  a  man-hole  and  two  water  inlets  at  this  point,  which  were  made 
in  the  rainy  season,  with  a  depth  of  16-4  feet,  in  the  midst  of  other 
sewers,  and  in  made  ground  diluted  by  the  filtrations  of  the  sewers, 
gave  us  trouble  of  which  no  just  idea  can  be  formed  by  the  mere  in- 
spection of  the  apparently  simple  sections. 

The  excavation  was  near  an  ill-constructed  house  at  the  corners  of 
the  streets  Bab-el-Oued  and  of  Casbah,  and  caused  us  considerable 
anxiety. 

*  The  ba-sin  of  the  branch  Bab-el-Oueil  has  03-9  aerps.  The  product  of  a  storm  yieldin!;  0-64  ft.  upon  the 
surface,  would  produce  in  the  scition  i-'il  ft.  l)roiid,  above  the  fill  a  height  of  about  2-9  ft.  water  if  the  sec- 
tion above  the  fill  rocrivcd  all  this  i)roiluot.  liut.  it  must  be  borne  in  mind  that  about  half  the  basiii  de- 
livers its  water  immediately  above  the  fall,  by  the  culvert  which  traverses  the  route  at  this  point. 
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The  street  Bab-el-Oued  is  a  new  street  opened  in  tlie  midst  of  a 
mass  of  Moorish  houses,  which  have  been  taken  down  to  be  rephaced 
by  French  arcades.  We  wouhl  naturally  expect  to  find  in  such  a 
quarter,  ancient  excavations,  such  as  wells,  cellars,  and  cisterns.  One 
of  these  excavations,  opposite  Jemima  street,  extends  two-thirds  the 
width  of  the  street.  The  heavy  carts  used  for  transporting  the  blocks 
for  the  Jetties  of  the  port,  threatened  to  crush  the  arch  (of  Terre  mise) 
laid  bare  by  the  excavation  for  the  sewer.  This  difficulty  was  remedied 
by  the  speedy  construction  of  a  sustaining  wall  built  in  the  night,  with- 
out which  the  passage  of  the  street  would  have  been  wholly  intercepted. 

Notwithstanding  these  difficulties  and  the  delays  occasioned  by  them, 
the  two  branches  of  the  Bab-el-Oued  and  of  the  Marine,  which  were 
commenced  at  the  same  time,  in  September,  1852,  were  finished  in 
1853.  Eight  months  sufficed,  notwithstanding  the  winter  storms,  to 
establish  under  ground  2978  feet  of  main  canals,  and  2378  feet  of 
branch  canals. 

A  portion  of  the  sewers  which  polluted  the  port,  especially  that  of 
the  two  fish  sewers,  was  diverted. 

Such  was  the  first  result  of  this  work. 

(To  be  Continued.) 
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(Continued  from  page  78.) 

In  the  preceding  paper  contained  in  the  August  number,  the  atten- 
tion of  the  engineering  reader  was  directed  to  the  prevalent  defects 
in  the  conveyance  of  steam  through  the  pipes  and  cylinders ;  and  it 
must  be  confessed  that  among  practical  men  the  most  lamentable  ig- 
norance exists,  and  for  the  simple  reason,  that  the  evils  referred  to 
are  not  immediately  evident.  The  cylinder  and  the  steam  therein 
make  up  their  own  accounts,  and  very  few  take  the  trouble  to  inves- 
tigate the  balance. 

A  fall  of  three  or  four  inches  in  the  vacuum  is  sufficient  to  alarm  the 
most  indifierent  engineer,  but  a  loss  of  30  per  cent,  by  condensation 
is  not  worth  consideration. 

Does  the  use  of  superheated  steam  economize  the  fuel?  The  answer 
to  this  question  must  be  in  the  affirmative;  facts  are  stubborn  things, 
and  we  have  just  now  ample  proof  that  the  economy  arising  from  super- 
heating steam  is  a  fact. 

Then,  whence  does  this  great  economy  of  20  and  30  per  cent,  arise? 
Is  there  some  new  and  mysterious  property  given  to  the  steam  in  the 
process  of  superheating?  or  can  the  improvement  resulting  be  accounted 
for  in  an  ordinary  and  common-sense  way?    We  believe  it  can. 

The  results  arising  from  the  use  of  superheated  steam  reflect  severe- 
ly and  most  justly  on  the  positive  ignorance  of  steam  engineers.  How 
is  it  that  there  is  sufficient  zvaste  heat  from  the  boiler  furnace  in  the 
present  boilers,  to  supply  the  additional  heat  to  the  steam?    We  excuse 

*l'rom  the  Lond.  Artizan,  Sept.,  1869. 
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an  ansAver,  as  there  are  so  many  other  considerations  intermixed  with 
the  question.  One  thing  is  quite  certain,  that  if  the  exact  cause  of 
the  economy  is  not  understood,  steamship  owners,  at  least,  appreciate 
the  result. 

As  far  as  can  be  judged  from  the  best  information  and  the  most  re- 
liable experiments  on  the  eifect  of  supplying  steam  Avith  heat  in  addi- 
tion to  that  acquired  in  its  generation,  there  is  reason  to  believe  that 
the  practical  eifect  of  such  addition,  is  simply  to  prevent  the  conden- 
sation in  pipes  and  cylinders  before  referred  to. 

There  are  two  facts  connected  with  superheated  steam  that  deserve 
especial  attention. 

The  first  is  that  steam,  having  a  temperature  due  to  its  pressure, 
may,  whilst  in  contact  with  the  water,  have  an  additional  temperature 
of  say  100°  given  it,  so  that  the  steam  in  contact  with  the  superheat- 
ed flue  may  be  be  350°,  whilst  the  steam  and  water  below  it  are  only 
250°. 

The  second  fiict  is  that  superheating  steam  appears  to  have  little 
or  no  efi'ect  on  its  pressure;  thus  we  have  seen  steam  of  250°  super- 
heated to  360°,  with  little  or  no  difference  in  the  pressure — indicating 
that  superheating  isolated  steam  does  not,  per  se,  give  much  increased 
power.  The  question  that  engineers  have  to  decide  is  whether  the 
fuel  is  best  consumed  in  superheating,  or  generating  steam. 

Strictly  speaking,  we  have  no  right  to  say  so  much  on  this  subject, 
as  it  is  at  the  present  time  quite  an  exceptional  one;  but  we  hail  it  as 
an  omen  of  better  times,  and  a  great  blessing  to  steam  engineers,  tend- 
ing to  make  them  more  reflective. 

Steam-jackets  or  casings  around  the  cylinders  of  steam  engines  are 
also  recommended  to  counteract  the  premature  condensation  of  the 
working  steam.  With  few  exceptions  their  adoption  has  given  increas- 
ed duty  for  a  given  consumption  of  fuel ;  and,  in  fact,  if  there  is  a 
a  loss  of  20  or  30  per  cent,  by  premature  condensation — a  fact  we  be- 
lieve fully  proved — it  is  quite  certain  that  a  casing  about  the  cylinder 
filled  with  steam  of  equal  or  higher  temperature  than  that  inside  the 
cylinder,  must  of  necessity  prevent  this  loss.  The  question  then  re- 
mains as  to  the  cost  of  supplying  these  casings;  and  here  we  undoubt- 
edly require  more  definite  and  reliable  information.  Steam  casings 
being  the  exception,  and  not  the  rule,  experimenters  have  been  few 
and  far  between ;  and  unless  special  arrangements  are  made,  it  is  dif- 
ficult to  estimate  the  relative  values  of  the  power  lost  by  condensation 
in  the  casing,  and  the  power  gained  by  preventing  condensation  in  the 
cylinder. 

The  amount  of  steam  condensed  in  the  casings  is  stated  variously 
from  3  to  12 J  per  cent,  of  the  total  steam  generated;  in  no  case  has  it 
been  found  to  exceed  12|- ;  indeed,  the  average  may  be  taken  at  much 
below  that  amount. 

If,  therefore,  as  has  been  proved  beyond  a  doubt,  the  condensation 
in  the  cylinder  amounts  often  to  30,  and  that  in  the  jacket  we  will  say 
to  10  per  cent.,  the  result  is  a  saving  of  20  per  cent. 

Again,  in  the  cylinder  the  per  centage  of  condensation  increases  so 
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rapidly  with  the  increase  of  expansion,  that  the  economy  due  to  the 
increased  expansion  is  almost  neutralized ;  hence  it  is  that  we  have 
never  derived,  and  never  can  derive,  from  expansion  in  non-heated 
cylinders,  the  results  that  may  be  always  obtained  when  the  normal 
temperature  of  the  working  steam  is  maintained. 

In  steam-casings  the  condensation  is  practically  uniform  at  all  rates 
of  expansion,  and  is  almost  uniform  in  point  of  time.  Not  so  the  work- 
ing steam ;  it  makes  all  the  difference  whether  3  ibs.  or  6  lbs.  weight 
of  steam  is  used  per  stroke ;  in  the  first  case  (in  general  terms)  the  con- 
densation is  30,  and  in  the  second  only  15  per  cent. 

With  those  who  deny  that  stcara-casings  are  economical,  the  reason 
almost  universally  given  for  that  denial  is,  that  it  does  not  matter 
whether  the  condensation  takes  place  in  the  casing  or  in  the  cylinder, 
as  the  amount  is  the  same  in  both  cases.  This  is  only  a  rough  and 
ready  way  of  burking  a  subject  not  vmderstood. 

If  practice  indicates  opinion,  steam-jackets  have  little  to  hope  for 
from  the  present  race  of  engineers.  Nevertheless  there  are  a  few  who 
at  least  will  fairly  set  the  question  at  rest  by  experiment  before  they 
form  a  decided  judgment  thereon. 

Where  money  is  plentiful  it  is  freely  spent,  and  the  same  may  be 
said  of  fuel,  with  this  difi"erence — that,  in  the  former  case,  a  man  does 
get  something  which  he  considers  the  value  of  his  money,  whilst  with 
fuel  we  spend  a  shilling  and  obtain  two  pence  as  returned  value. 

It  is  quite  unnecessary,  even  in  1859,  to  take  any  trouble  to  prove 
that  1  ib.  of  steam  expanded  in  the  cylinder  will  give  out  a  greater 
power  than  1  Bb.  not  expanded;  and  that  the  power  obtainable  from 
1  ft),  of  steam  increases  in  a  certain  ratio  with  the  expansion. 

This  remark  brings  us  to  the  second  point  of  our  present  subject — 
the  use  we  make  of  steam  in  a  steam  engine. 

It  must  be  admitted  that  the  expansive  property  of  steam  has  been 
generally  appreciated,  and  of  all  improvements  tending  to  economy, 
has  had  the  most  supporters ;  and  yet  even  this  most  important  branch 
of  steam  engineering  is  neglected  by  the  bulk  of  those  Avho  supply  and 
use  steam  power.  Is  it  not  a  fact  that,  on  land  and  sea,  an  efiicient 
expansion  valve  gear  is  the  exception,  and  not  the  rule  ? 

Pumping,  water-works,  and  some  other  large  land  engines,  are  often 
fitted  with  arrangements  for  expanding  to  any  extent ;  but  take  the 
thousands  of  small  engines  from  6  to  60-horse  power,  and,  as  a  gene- 
ral rule,  they  have  no  expansion  gear. 

In  mai'ine  engines  the  neglect  on  this  point  is  perfectly  unaccount- 
able, and  most  discreditable.  When  an  attempt  is  made  to  expand, 
how  is  it  done?  Why,  generally,  either  by  the  link-motion,  which  i3 
quite  useless  for  large  cylinders,  if  an  expansion  of  four  times  is  re- 
quired ;  or  by  the  cam  and  throttle,  the  latter  often  placed  some  dis- 
tance from  the  main  slide,  with  all  the  disadvantages  of  such  an  ar- 
rangement. 

The  introduction  of  the  link-motion  is  one  of  the  few  solid  improve- 
ments of  the  present  day ;  for,  although  it  can  only  be  considered  as 
a  step  in  the  right  direction,  it  has  been  invaluable  as  a  mechanical 
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arratif^cmcnt,  and  has  been  one  of,  if  not  the  chief  cause  of  so  much 
more  attention  to  the  economy  of  expanded  steam.  The  marine  engi- 
neer must  regard  the  link,  as  a  reversing  gear,  almost  with  positive 
affection  ;  so  handy,  so  certain,  and,  at  the  same  time,  such  a  fair  apol- 
ogy, as  the  times  go,  for  an  expansion  gear. 

But  the  link  will  not  enable  us  to  expand  the  steam  six,  seven,  eight, 
and  nine  times. 

Before  the  introduction  of  double-ported  valves  in  marine  engines, 
perhaps  no  cut-off  could  be  more  effectual  than  the  additional  slab  slide 
on  the  back  of  the  main  slide,  and  worked  by  a  separate  eccentric, 
arran<Ted  with  a  segment  to  alter  the  expansion  at  pleasure  ;  and  this 
plan  is  increasingly  adopted  in  land  engines  as  simple  and  effective. 
We  only  mention  it  as  a  plan  perhaps  more  generally  approved  than 
any  other. 

With  the  prospect  of  increased  pressure  and  increased  economy,  a 
simple  and  effective  expansion  is  a  great  desideratum.  It  is  quite  be- 
yond the  purpose  of  these  remarks  to  do  more  than  point  out  the  want. 

The  naked  truth  is,  that  the  mass  of  steam  engines  are  not  fitted 
■with  expansion  gear,  and  the  owners  of  such  are  spending  a  shilling 
•where  six  pence  would  more  than  suffice ;  the  old  story. 

The  link  motion  is  better  adapted  for  locomotives  than  any  other 
description  of  steam  engine,  but  yet  it  does  not  fulfil  the  conditions 
necessary  for  the  most  profitable  expansion  of  150  ibs.  steam. 

Notwithstanding  the  convincing  arguments  of  those  who  uphold  that 
low  pressure  is  more  economical  than  high  pressure  steam,  it  is  to  be 
feared  the  tendency  of  the  age  is  to  go  up  the  pressure  scale  as  rapid- 
ly as  vessels  can  be  invented  adapted  for  such  increased  pressure;  and 
we  have  a  conviction  not  easily  removed  that  this  tendency  is  a  pro- 
gressive one.  A  few  years  ago,  10  ibs.  per  square  inch  was  a  high  pres- 
sure for  marine  boilers;  now  20  ibs.  is  the  usual  pressure  in  new  con- 
tracts whilst  25  and  30  ibs.  are  not  uncommon;  either,  therefore,  the 
low  pressure  advocates  must  be  in  error,  perhaps  through  not  having 
clearly  ascertained  the  value  of  some  x  y  in  their  calculations,  or — 
sad  alternative— our  progress  is  retrogressive. 

As  far  as  our  judgment  and  experience  can  be  relied  on,  we  hold 
the  opinion  that  the  full  economy  obtainable  from  steam  as  a  motive 
power  can  only  be  realized  by  employing  the  highest  pressure  of  steam 
compatible  with  safety ;  and  we  also  believe  this  opinion  is  held  so 
strongly  by  our  first  engineers,  that  it  will  be  exemplified  in  their  prac- 
tice to  such  an  extent  as  improvements  in  the  generators  will  permit. 

The  very  method  of  designing  engines  prohibits  much  benefit  from 
expansion.  The  diameter  and  length  of  cylinder  is  first  decided  on, 
and  then  a  boiler  is  designed  to  fill  that  cylinder  at  least  half  full  per 
half  stroke ;  and,  as  the  boilers  weaken  by  age,  the  pressure  and  ex- 
pansion are  reduced  together,  so  that  a  disgraceful  beginning  has  a 

miserable  end.  ^  .-.•.•  ■        c 

This  defect  in  designing  is  very  frequent  with  marine  engines,  tor, 
in  consequence  of  salt  incrustation,  a  reduction  of  the  pressure  is  more 
certain,  and  occurs  earlier,  than  in  land  engines. 
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The  generator  should  be  the  starting  point  of  design ;  there  should 
be  no  difficulty  with  a  thoughtful  and  observant  engineer  in  ascertain- 
ing what  quantity  of  steam  can  be  supplied,  of  a  given  pressure,  with 
a  fixed  rate  of  combustion,  and  a  fixed  ratio  between  it  and  the  heat- 
ing surface.  Having  fixed  his  rate  of  supply,  he  can,  Avith  the  most 
undeviating  certainty,  decide  on  his  revolutions,  rate  of  expansion, 
capacity  of  cylinder,  and  actual  power  re(|uired.  But  no ;  this,  the 
most  easy,  most  rational  process,  is  considered  the  most  difficult,  and 
your  practical  man  tells  you  that  to  get  a  certain  speed  out  of  a  ship, 
"  if  you  have  a  50-inch  cylinder,  you  will  do  it."  Do  it?  yes,  as  many 
an  unfortunate  ship-owner  has  been  "done." 

Before  leaving  this  part  of  the  subject,  it  may  bo  as  well  to  allude 
to  the  advantages  alleged  to  be  derived  from  the  combination  of  a  high 
and  low  pressure  cylinder ;  and  it  must  be  admitted  that  such  engines 
have  beefl  more  economical  than  ordinary  single  cylinder  engines.  But 
why  is  this  so  ?  Is  it  in  consequence  of  the  two-cylinder  arrangement  ? 
This  has  never  been  proved.  The  reason  we  believe  to  be  simply  this 
— that  all  double  cylinders  are  necessarily,  by  their  very  construction, 
expansion  engines  ;  whereas  the  cases  are  rare  in  which  the  single 
cylinder  is  fitted  to  carr}^  out  the  expansion  to  an  equal  extent.  With 
an  equal  amount  of  expansion,  the  single  cylinder  should  be  the  most 
economical ;  at  the  same  time,  the  double  cylinder  arrangement,  al- 
though more  complicated,  has  the  most  even  motion  during  high  ex- 
pansion. 

We  have  purposely  avoided  any  theorizing  as  to  the  realized  increased 
duty  from  various  rates  of  expansion,  as  such  information  can  be  ob- 
tained from  many  sources.  By  a  proper  use  of  the  expansive  property 
of  steam  alone,  we  can  efiect  a  certain  saving  of  at  least  one-half  of 
the  present  cost  of  steam  power. 

Our  next  and  last  subject  is  connected  with  the  disposal  of  the 
steam. 

In  locomotives  and  non-condensing  engines  the  waste  occasioned  by 
the  escaping  steam  will  be  in  inverse  proportion  to  the  rate  of  expan- 
sion, and  the  abstraction  of  heat  to  raise  the  temperature  of  the  feed- 
water.  With  reference  to  the  latter,  a  saving  of  from  10  to  15  per  cent, 
may  always  be  obtained  by  passing  the  exhaust  through  or  over  the 
feed-water ;  but  even  this  simple  arrangement  is  often  neglected — in- 
deed, it  is  so  in  the  majority  of  eases. 

In  condensing  engines  it  is  of  great  importance  to  reduce  to  a  mini- 
mum the  units  of  heat  passed  into  the  condenser ;  and  here  again  Ave 
recognise  the  importance  of  extreme  expansion  and  no  premature  con- 
densation. Any  defect  that  allows  2  ft)s.  of  steam  to  do  only  the  Avork 
of  IR).  is  not  only  a  first  loss  in  itself,  but  ultimately  it  injures  the 
efiiciency  of  the  condenser  by  admitting  into  it  nearly  the  total  heat 
contained  in  2  ibs.  of  steam,  instead  of  only  that  contained  in  1  ft. 
Hence,  it  is  a  proved  fact,  that  with  superheated  steam  or  steam  jack- 
ets, much  less  water  is  required  to  condense  a  horse-power  of  steam. 

In  speaking  of  steam  generation,  we  called  attention  to  the  appa- 
rent necessity  of  the  loss  arising  from  the  escape  of  the  heated  gases 
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requisite  for  a  draft ;  and  now,  in  concluding  our  remarks  on  the  dis- 
posal of  the  steam,  we  have  to  confess  that  the  discharge  of  a  large 
mass  of  heated  water  appears  an  unavoidable  loss ;  we  take  only  some 
4  per  cent,  of  it  to  feed  the  boiler,  and  the  remaining  96  per  cent,  is 
wasted.  The  temperature  of  the  feed-water  thus  supplied,  averaging 
100°,  may  always  be  raised  to  200°  or  more,  by  abstracting  the  heat 
from  the  brine,  discharge,  or  scum,  but  it  is  not. 

"With  steam  of  20  ibs.,  a  vacuum  of  10  or  12  ibs.  is  an  important 
addition,  but  it  is  questionable  whether  the  addition  of  10  ibs.  to  a  pres- 
sure of  150  will  repay  the  cost  of  fitting  and  working  the  air  pumps ; 
all  will  depend  upon  the  extent  of  expansion. 

And  now  a  word  about  surface  condensation,  and  the  advantages  to 
be  derived  from  its  introduction  into  steamships. 

It  would  be  difficult  to  overrate  those  advantages.  A  saving  of  at 
least  20  per  cent,  of  fuel — clean  boilers — small  air-pumps — I'^gularity 
of  feed — and,  above  all,  the  consequent  introduction  of  high  pressure 
steam. 

It  is  matter  of  surprise  and  regret  that  such  authorities  as  Mr.  J. 
Scott  Russell  and  Mr.  Bourne  should  inform  the  young  engineer  that 
surface  condensation  is  not  sufficiently  rapid.  This  is  a  bug-bear  that 
has  haunted  many,  and  tended  to  repress  an  improvement  that  will  not 
be  repressed.  It  is  not  for  us  to  say  how  or  when  surface  condensa- 
tion will  be  generally  introduced ;  we  can  only  put,  on  the  one  side,  the 
many  advantages  its  introduction  creates,  and,  on  the  other,  the  tri- 
fling mechanical  difficulties  to  be  overcome,  to  effect  its  adoption.  And 
who  will  question  the  result  ? 

Next  month  we  shall  allude  to  the  mechanism  of  the  steam  engine ; 
and,  in  the  following  number,  conclude  the  series  with  a  resume  of  the 
•whole  points  touched  upon. 

(To  be  Continued.) 


Boy  dell's  Traction  Engine  in  3Ianchester.* 

Yesterday  a  trial  journey  from  Manchester  to  Oldham  was  made 
with  a  new  traction  engine,  which  has  been  manufactured  by  Messrs. 
E.  T.  Bellhouse  &  Co.  of  Manchester,  to  be  sent  out  to  Rio  de  Janeiro, 
for  ]Messrs.  Carruthers,  De  Castro  &  Co.  The  engine,  weighing  about 
15  tons,  with  a  train  of  six  wagons  loaded  each  with  3  tons  of  iron, 
making  on  the  whole  a  weight  of  45  tons,  was  taken  yesterday  morn- 
ing from  Zara  street,  through  the  streets  of  the  city,  to  Oldham  road 
and  on  to  Oldham.  The  engine  performed  its  duty  well,  proceeding 
at  the  rate  of  two  or  three  miles  per  hour,  and  turning  sharp  corners 
with  facility  and  accuracy,  answering  to  the  M'ill  of  the  steersman  with 
•wonderful  promptness. 

*  From  the  Load.  Builder,  No.  8S0. 
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List  of  American  Patents  which  issued  from  December  6,  to  December  27,  1859, 
CixclcsiveJ  with  Exemplifications. 

december  6. 

1.  HcB-BORiNO  K'HD  MoRTisixo  Machives;  O.  M.  Atherton,  Friendsville,  Illinois. 

Claim — The  arrangement  of  the  puwls,  with  spring:  rods  and  arms  proji'Cting  fiom  the  reciprocating  pato 
for  openitinf;  the  same,  in  combination  with  leverfoi-  relieving  either  one  or  both  pawls  from  racks, arranged 
fijr  the  purpose  of  moving  the  carriage  witli  the  hub  up  to  the  mortising  tool. 

2.  Machines  for  Clearing  Rice;  Wilson  Ager,  Ruhrsburg,  Assignor  to  T.  J.  Wolf  and  P.  J.  Jordan,  Phila- 

delphia, Pennsylvania. 
Claim — 1st.  Giving  the  grain  a  positive  ontward  motion  from  under  the  pressing  wings  by  the  clearer. 
2d,  The  adjustable  loaves  upon  the  wings,  for  aiding  the  upward  movement  of  the  graiu. 

3.  Grinding  Mills;  C.  P.  Buckingham,  Mount  Vernon,  Ohio. 

Claim — 1st,  The  method  of  securing  the  spindle  to  the  runner  stone  of  a  grinding  mill,  by  combining  the 
flancli  at  the  end  of  the  spindle  and  the  ring  attached  to  tlie  metal  cap  of  the  runner,  said  ring  being  pro- 
Tided  with  projections  whicli  shall  permit  a  rocking  motion  of  the  stoue  upon  the  spindle,  aud  a  key.  2d, 
The  use,  in  connexion  with  the  bed-stone  of  the  eliistic  bars,  for  the  purpose  specified. 

4.  Steam  Boilers;  B.  N.  Burke,  Buffalo,  New  York. 

Claim — The  employment,  in  combination  with  the  flues,  arranged  as  described,  of  draft  distributors,  ni*- 
plied  and  furnished  witli  apertures  of  varying  size. 
6.  Steam  Boilers;  B.  F.  Campbell,  Roxbury,  Massachusetts. 

Claim — The  combination  of  the  exterior  water  chamber  and  interior  water  chamber,  the  interposed  smoke 
flue  and  the  basin,  arranged  to  operate  as  set  forth. 

6.  Washing  Machine;  C.  Carter,  Franklin,  Iowa. 

Claim— The  inclined  wash-board,  fitted  between  ways  or  guides,  which  have  a  sliding  or  reciprocating 
mbber  frame  fitted  on  them  by  being  hinged  to  slides,  fitted  within  a  suitalde  box  or  suds'  receptacle,  and 
arranged  as  set  forth.  Further,  the  arrangement  of  the  rubbers  filled  within  the  hinged  reciprocating  frame, 
and  used  in  connexion  with  the  inclined  wash-board. 

7.  Sewing  Machines;  Edwin  Clark,  Windsor,  Vermont. 

Claim — The  combination  of  the  bar,  which  h.is  its  front  end  or  needle  controlled  by  a  double  fulcrum 
guide,  so  as  to  describe  au  ellipse,  and  its  rear  end  attached  to  a  rotating  disc  or  crank  pin,  with  a  perforating 
needle. 

8.  Projecthes  for  Rifled  Ordnance;  J.  W.  Cochran,  City  of  New  York. 

Claim — Fitting  a  projectile  with  a  hollow  case,  j.acket,  or  band,  containing  gunpowder  or  other  explosivn 
material,  which,  when  ignited  by  the  firing  of  the  charge  of  the  gun  will,  by  its  exiilosinn,  cause  the  said  ca8e, 
jacket,  or  band  to  be  expanded  toward  the  bore  of  the  gun,  and  to  be  compressed  arouTid  the  projectile.  Also, 
in  combination  with  an  expanding  case,  jacket,  or  band  applied  to  a  projectile,  the  use  of  an  outer  covering 
of  wire  cloth  to  constitute  a  packing. 

9.  Harvesters  ;  William  Cogswell  and  Ira  Cogswell,  Jr.,  Ottawa,  Illinois. 

Claim — The  combination  of  the  shifting  pinion  with  the  eccentric  axle  and  adjusting  frame,  so  that  by 
turning  the  said  axle,  the  pinion  will  be  thrown  into  gear  with  eitlier  of  the  concentric  wheels,  or  out  of  ge.-tr 
with  both,  and  so  tliat  the  height  of  the  main  frame  may  be  readily  adjusted  to  correspond  with  the  adjust- 
ment given  the  axle  and  the  pinion. 

10.  Water-wheel  ;  J.  P.  Collins,  Troy,  New  York. 

Cl.aim^lst,  The  arrangement  of  the  lighter  ]date,  in  the  particular  manner  specified.  2d,  The  arrange- 
ment, in  the  particular  manner  specified,  of  the  packing  ring.  3d,  The  arrangement,  in  the  particular  man- 
ner specified,  of  the  lip  or  projecting  piece  of  the  buckets.  4th.  The  arrangement,  in  the  particular  manner 
specified,  of  the  regulating  plate,  in  combination  with  the  |)eculiar  specified  device  for  operating  it.  otli.  The 
employment  or  use  of  the  dividing  strip  or  annular  ring  inserted  in  the  buckets,  as  set  forth.  6th,  The  em- 
ployment for  united  use,  in  one  wheel,  of  the  lighter  plate,  packing  ring,  projecting  lips,  or  flanches,  gauge 
or  regulating  plate,  and  annular  dividing  plate,  arranged  in  the  manner  set  forth. 

11.  Boxes  of  Vertical  Sugar  Mills;  John  Cooper,  Mount  Vernon,  Ohio. 

Claim — The  concentric  cups  upon  the  ui)pcr  sides  of  the  heads,  the  same  being  furnished  with  the  open- 
ings for  the  conveyance  of  the  oil  from  tlie  upper  bo.x  to  the  stationary  cup  which  suirounds  the  shaft  upun 
the  lower  bed  plate,  in  combination  with  the  cups,  as  described. 

12.  Skate  Fasteni.vgs;  T.  P.  Costello,  Buffalo,  New  York. 

Claim— .\  boot,  with  sockets  therein,  as  described,  and  upright  holts  welded  to  a  steel  blade  or  skate  run- 
ner, both  being  made  and  arranged  as  described,  and  attached  to  each  other. 

13.  Horizontal  Water-wheels  ;  E.  G.  Gushing,  Dryden,  New  York. 

Claim — The  combination  of  the  tubes  with  the  bolts  and  buckets,  arranged  as  described. 

14.  Hook-headed  Spikes  ;  G.  W.  K.  Bayley,  Bra.shear,  Louisiana. 

Claim— The  improved  railro.id  spike,  having  the  sides  and  front  of  its  head  beveled  downwards  and  in- 
wards, but  convex, and  having  the  peculiar  projecting  lip  or  hook  behind,  for  facilitating  its  easy  withdrawal. 

15.  Melodeons;  C.  G.  Burke,  Vtica,  New  York. 

Claim — Fitting  a  melodeon,  or  other  reed  instrument  of  the  same  class,  with  a  series  of  swell  valves,  so 
applied  as  to  be  cap.able  of  being  ojierated  by  the  keys  in  jilaying,  for  the  purpose  of  giving  expression  to  anr 
note,  independently  of  the  preceding  or  succeeding  ones  or  of  the  other  nnti's  of  a  chord.  Also,  the  euiploy- 
ment  of  a  stop,  applied  and  operating  in  combinatiou  with  the  keys  and  awell  valves. 

14* 
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16.  ■\VixD-Mii.i.s;  Jacob  Dickerson,  Sacramento,  California. 

Claim — The  arrangement  of  the  curveil  iron  sections,  sails,  arms,  slides,  hollow  drum,  scroll  spring,  flexi- 
ble connecting  rods,  and  links,  in  the  manner  described. 

17.  Sewixq  Machixes;  C.  W.  Dickinson,  Newark,  New  Jersey. 

Claim— The  constrnction  of  a  pendently  swinging,  gravitating,  self-adjusting  pressure  pad  or  strippen 
formed  with  an  adjustable  slotted  end  suspended  on  an  adjusting  pin  or  stud,  the  said  pad  haying  no  feed 
pressure  spring. 

18.  Carding  Exgixes;  Jephtha  Dyson,  Fulton,  South  Carolina. 

Claim — 1st,  The  combination  and  arrangement  of  the  feed  regulating  and  working  cylinder,  feeder, 
■worker,  c,  and  clearer,  in  the  manner  described.  2il,  The  combination  and  arrangement  of  the  feeder,  worker, 
B,  cleaning  and  delivering  cylinder,  and  main  cylinder,  as  described.  3d,  The  combination  and  arrangement 
of  the  feed  regulating  and  working  cylinder,  feeder,  worker,  c,  clearer,  worker,  b,  dealing  and  delivering  cy- 
linder, and  main  cylinder,  in  the  manner  set  forth.  4th,  The  combination,  with  the  features  included  in  the 
third  claim  of  the  stripper,  in  the  manner  set  forth. 

19.  Corn  Cribs;  A.  B.  Furbee,  Dresden,  Ohio. 

Claim — The  arrangement  of  the  inclined  flooring  with  the  trunks  or  boxes,  as  set  forth.  Also,  coyering 
the  posts  of  the  crib  with  sheet  metal,  when  said  posts  are  used  in  connexion  with  a  crib  provided  with  an 
inclined  flooring  and  trunks  or  boxes. 

20.  Ploughs;  Jackson  Gorham,  Bairdstown,  Georgia. 

Claim — The  arrangement  of  the  vertical  curved  standard,  shovel,  curved  handle  straps,  hooked  inclined 
brace,  adjustable  brace,  and  adjustable  beam,  as  described. 

21.  Machinery  for  Cdtting  Leather  ixto  Soles  for  Boots  and  Shoes;  Caleb  H.  Griffin,  Assignor  (through 

mediate  assignment.)  to  Walter  D.Richards,  Lynn,  Massachusetts;  ante-dated  June  6,  1859. 
Claim — 1st,  Vibrating  the  knife  or  knives  in  the  arc  of  a  circle  or  a  curve  approximating  thereto,  in  the 
manner  set  forth.    2d,  The  arm,  .stud,  and  slot,  or  their  equivalents,  as  combined  with  the  knife  or  knives. 

22.  Railroad  Car  Blinds;  Daniel  M.  Hall,  Bridgeport,  Connecticut. 

Claim — The  use  of  the  flexible  blind,  arranged  with  the  rollers  fitted  within  the  curved  grooves,  and  ap- 
plied to  the  window  of  a  car,  or  other  wheel  vehicle,  so  that  it  may  be  raised  above  the  sash,  and  drawn  within 
the  roof  of  the  vehicle. 

23.  Bearings  of  Railroad  and  other  Machinery;  Alexander  Hay,  Philadelphia,  Pennsylvania. 

Claim — Imbedding  the  bearings  of  journals  or  surrounding  the  same  with  India  rubber,  or  other  suitable 
elastic  material,  so  as  to  cause  them  to  yield  in  every  direction  when  subjected  to  strains  and  thrusts,  and 
re-adjust  themselves  upon  the  pressure  being  removed. 

24.  Drying  Wet  Seed-cotton;  George  G.  Heniy,  Mobile,  Alabama. 

Claim — The  application  of  artificial  heat  for  the  purpose  of  drying  wet  seed-cotton,  by  means  of  mech- 
anism. 

25.  Pitch-forks;  John  Herald  and  C.  B.  Tompkins,  Trumansburg,  New  York. 

Claim — The  arrangement  of  the  hollow  head  and  tines,  passing  through  the  head  socket,  handle,  screw 
plugs,  and  screw  tangs. 

[This  invention  consists  in  constructing  the  head  in  T-form,  of  cast  metal,  hollow ;  the  teeth  being  secured 
in  the  head,  and  the  head  secured  to  the  handle.] 

26.  Mole  Plocghs;  F.  E.  Hinckley,  Galesburgh,  Illinois. 

Claim — 1st,  The  combination  of  the  clearer  or  hanging  coulter  and  the  rotating  coulter,  arranged  as  de- 
scribed. 2d,  Constructing  the  sword  of  a  mole  plough  with  a  hole  or  boie  through  it,  of  sufficient  size  and 
suitable  shape  to  admit  at  the  same  timea  rod  of  metal  large  enough  to  raise  and  lower  the  point  of  the  mole, 
and  also  to  admit  the  air  to  pass  free  into  the  drain  through  the  sword  and  mole.  3d,  Expanding  and  con- 
tracting the  mole  of  a  mole  plough  described,  or  by  any  other  mechanical  means.  4th,  Constructing  the  mole 
of  a  mole  plough  in  sections  consisting  of  two  sides  and  a  top,  hinged  to  a  head  block  and  operated  by  a  wedge. 
6th,  Two  revolving  cutters,  with  plain  outsides  and  conoidal  insides,  which  may  be  placed  upon  a  common 
axle  and  adjusted  to  the  beam  in  such  a  manner  as  to  be  forced  to  cut  into  the  ground,  and  press  the  eoi'th 
laterally  into  the  sword,  cut  and  firmly  close  it  up. 

27.  Portable  Collection  Bos ;  Truman  J.  Homer,  St.  Louis,  Missouri. 

Claim — The  whole  box  as  a  portable  collection  box,  in  the  peculiar  arrangement  of  its  component  parts 
of  glass,  wood,  and  metal.  I  particularly  claim  the  money  inlet,  it  being  in  the  shape  of  a  box  without  a 
bottom,  through  the  top  of  which  is  inserted  a  narrow  flat  tube,  and  between  it  and  the  sides  of  the  box  are 
two  ranges  of  discs,  which  discs  close  the  aperture  of  the  tube  when  the  box  is  inverted. 

28.  Machines  for  Raising  Weights;  Sheldon  A.  Hotchkiss,  New  Haven,  Connecticut. 

Claim — The  zone  and  the  screw  drum,  pawl  hook,  knee,  and  sheeve,  in  combination,  as  set  forth. 

29.  India  Robber  Fabrics;  E.  E.  Marcy,  City  of  New  York. 

Claim — The  improved  india  rubber  fabric  made  by  the  combination  of  India  rubber  with  hypo-sulphite 
of  zinc,  and  by  the  exposure  of  said  compound  to  steam  or  water  at  the  temperature  stated,  without  any  ad- 
mixture of  free  sulphur. 

50.  India  Rubber  Fabrics;  E.  E.  Marcy,  City  of  New  York. 

Claim — The  improved  india  rubber  fabric  made  by  the  combination  of  india  rubber  with  snlphuret  of 
lead  and  carbonate  of  lead,  or  the  protoxyde  of  lead,  and  b.v  the  exposure  of  said  compound  to  steiim  or  water 
at  the  temperature  stated,  without  any  admixture  of  free  sulphur. 

51.  India  Rubber  Fabrics;  E.  E.  Marcy,  City  of  New  York. 

Claim — The  improved  india  rubber  fabric  made  by  the  combination  of  india  rubber  with  the  snlphuret  of 
zinc  and  hypo-sulphite  of  zinc,  and  by  the  exposure  of  said  cumjiound  to  steam  or  water  at  the  temperature 
stated,  without  any  admixture  of  free  sulphur. 

52.  Apparatus  for  Setting  and  Copying  Music  for  the  Blind;  Emanuel  Marquis,  Bloomington,  Indiana. 

Claim — The  tablet,  or  its  equivalent,  with  raised  staves  and  sockets,  in  combination  with  detached  solid 
notes,  and  other  signs  of  musical  notation,  or  their  equivalents,  capable  of  being  transposed  on  and  fixed  iu 
tlie  table. 
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S3.  Breecii-loadinq  Fire  Arms;  Samuel  W.  Marsh,  Washington  City,  D.  C. 

Cliiini — Tlie  construction  and  a|ii)lication  of  a  detacliabk-heiideil  breecli  pin,  with  a  split  femalp  expand- 
ing ring  or  collar,  and  a  non-expanding  male  collar  or  ring,  and  a  detachable  adjusting  screw  head,  funning  a 
compound,  expanding,  detachable-headed  breech  pin,  as  shown. 

34.  Apparatus  for  Sanding  Painted  Surfaces;  Edwin  May,  Indianapolis,  Indiana. 

Claim — The  combination  and  arrangement  of  the  bliust  Ian  in  cylinder,  a,  conductor,  adjustable  mouth- 
piece, with  the  elastic  tube,  or  its  eiiuivalent,  arranged  as  set  forth. 

35.  Br.EF.cn-LOADiNG  Fire  Arms;  Kdward  Maynard,  Washington  City,  D.  C. 

Claim — 1st,  The  peculiar  mannir  of  connecting  the  barrel  to  the  breech-piece,  viz:  tlie  hook  on  the  un- 
derside of  the  barrel,  taking  bold  of  tlu'  pin,  or  the  equivalent  thereof,  at  the  front  end  of  the  breech-piece, 
while  the  link,  the  lever,  and  tin'  joini  jiins  of  said  link  and  lever  are  arranged  in  such  a  manner,  with  rela- 
tion to  the  slot  in  the  breech-piece,  and  the  ears  on  the  underside  of  the  butt  of  the  barrel,  as  to  form  a  treble- 
jointed  and  compound  l<-vcrage  connexion  between  the  breech-piece  and  the  buttof  tlie  barrel,  of  suchachar- 
acter  that  the  barrel  can  be  instantly  thrown  from  a  tiring  position  to  a  loading  position,  and  vice-versa;  and 
also  of  such  character  that  the  barrel  can  be  easily  and  quickly  detached  from  the  breech-piece  or  be  securely 
united  thereto,  in  the  manner  set  forth.  "Jd,  The  combination  of  the  metallic  block,  the  screw,  c,  and  the 
screw,  a.  with  each  other  and  with  the  front  iwrtion  of  the  breech-piece,  and  in  such  a  manner,  with  relation 
to  the  shoulder  on  the  underside  of  the  barrel,  that  tlie  joint  between  the  butt  of  the  barrel  and  the  abut- 
ment of  the  breech-piece  can  be  tightened  or  loosened.  3d,  Jtetainiug  the  pivot  pin  in  its  position  within  tin; 
breeeli-piece,  by  means  of  the  overlaiiping  head  of  the  screw — but  tliis  I  only  claim  when  the  longitudinal 
groove  in  one  side  of  a  portion  of  the  length  of  said  pivot  pin,  is  so  located  that  wlieu  the  pin  is  turned  to 
the  position  shown,  or  any  other  jireviously-determined  position,  it  may  be  drawn  out  far  enough  (and  only 
far  enough,)  to  detach  the  said  pin  from  its  hold  upon  the  lever,  and  thereby  allow  the  barrel  to  be  separated 
from  the  breech-piece.  4th,  When  the  pivot  pin  is  retained  in  its  position  within  the  breech-piece  by  the 
overlapping  head  of  the  screw,  in  such  a  manner  that  it  can  be  loosened  by  partially  turning  the  same  upon 
its  axis — I  also  claim  the  arm  upon  the  outer  end  of  said  pin,  which  enables  it  to  be  readily  turned  upon  its 
axis,  and  partially  withdrawn  from  its  jilace  without  any  mechanical  assistance.  5th,  When  the  barrel  is 
connected  to  the  breech-piece  in  the  within  described  manner,  I  also  claim  the  producing  of  a  tight  joint  be- 
tween the  butt  of  the  barrel  and  the  abutment  of  the  breech-piece,  by  combining  therewith  atlancb-bottonied 
metallic  cup.  6th,  Giving  the  opposite  faces  of  the  butt  of  the  barrel  such  a  shape,  that  the  flanch-bottumed 
metallic  cup  can  lie  easily  taken  hold  of  by  the  thumb  and  finger  of  the  free  hand  of  the  user,  when  the  barrel 
is  thrown  into  the  loading  position. 
30.  Mode  of  Operating  Car  Brakes;  O.  W.  Mitchell,  Jackson,  Tennessee. 

Claim — The  flanched  or  ratchet  wheel  and  its  hooked  pawl,  as  described.  Also,  tlie  spring  platform  and 
the  pin  attached,  and  stop-pin,  as  described. 

37.  Sewing  Machines  ;  G.  W.  Mitchell,  Jackson,  Tennessee. 

Claim — 1st,  The  combination  of  the  crank  on  the  driving  shaft,  the  slotted  arm  forming  a  portion  of  the 
same  lever  with  the  needle  arm,  and  so  extended  as  to  operate  the  lever,  f',  and  the  lever,  e',  carrying  the 
shuttle  or  looper,  arranged  as  described,  to  drive  the  needle  and  shuttle.  2d,  The  vertically  and  horizontally 
elastic  arm,  having  the  prcsser  attached,  and  constructed  so  as  to  be  operated  upon  by  an  appendage  of  the 
needle  to  feed  the  material.  3d,  The  polygonal  collar  titted  to  turn  upon  the  needle  arm,  so  that  any  one  of 
its  sides  may  be  presented  to  act  upon  the  presser  ann  for  the  purpose  of  feeding  the  cloth  more  or  less,  ac- 
cording to  the  wisli  of  the  operator. 

38.  Iron  Ships  ;  Richard  Montgomery,  City  of  New  York. 

Claim — 1st,  Forming  the  supports  or  frame  to  which  the  side  covering  is  attached,  of  iron  or  other  metal 
corrugated,  in  the  form  and  for  the  purjioses  as  described.  2d,  The  combination  and  arrangement  of  the 
corrugated  cross-beams  and  corrugated  bottom  supports  with  the  iron  divisions,  as  sot  forth. 

39.  Broiling  App.4.ratus;  Oscar  F.  Morrill,  Boston,  Massachusetts. 

Claim — The  improved  steak  broiler,  as  made  with  the  deflector  in  its  grid  or  grating,  a  flame  and  heat 
passage  under  the  detiector,  and,  with  the  gravy  trough,  to  surround  or  encompass  the  heat  passage. 

40.  Clutch  for  Pulley  Coupling;  John  Knickerbocker,  Stockport,  New  York. 

Claim — Suspending  the  clutches  or  impellers  in  radial  slots  in  the  disc  of  the  movable  pulley,  so  as  to 
allow  them  to  vibrate  in  the  manner  set  forth. 

41.  Mode  of  Securing  Photographs,  &c.,  to  Tombstones  ;  N.  W.  Langley,Ea3t  Cambridge,  and  Henry  Jones 

and  A.  S.  Drake,  Stoughton,  Massachusetts. 
Claim — Securing  dagueireotypes,  photographs,  &c.,  upon  tombstones,  by  inclosing  them  in  a  glass  case, 
the  opening  to  which  is  closed  by  a  glass  stopper,  and  atfixing  the  same  to  the  stone. 

42.  JIouNTiNG  Precious  Stones,  &c.  ;  Thomas  J.  Linton,  Providence,  Rhode  Island. 

Claim — The  improvement  in  making  mountings  fjr  precious  stones,  and  other  articles  of  jewelry,  wliich 
are  to  be  mounted  by  forming  the  border  setting  and  beveled  eilse  from  a  single  sheet  of  metal,  at  one  ojie- 
ration,  by  the  use  of  a  die,  in  the  manner  described,  the  mountings  being  iu  an  oval,  round,  square,  or  other 
form,  as  the  article  to  be  mounted  may  require. 

43.  Cotton  Seed-hullers;  Charles  A.  Lowber,  Medina,  New  York. 

Claim — Making  the  runner  with  the  surfiice  next  to  the  shaft  smooth,  to  receive  the  cotton  seed  from  a 
suitable  hopper  and  cause  them  to  be  properly  distributed  thereon,  and  to  be  carried  towards  the  periphery, 
and  with  that  part  or  the  surface  within  tbe  periphery,  and  outside  of  the  smooth  part  armed  with  teeth  in 
the  form  of  long  cutting  edges,  having  continuous  channels  or  furrows  between  them  of  sufficient  .size  to  re- 
ceive a  cotton  seed  and  permit  it  to  pass  and  roll  therein,  iu  combination  with  an  upper  plate  surrounding  the 
eye  or  aperture  for  the  passage  of  tlie  cotton  seed  to  the  smooth  part  of  the  surface  of  the  runner,  the  under 
surface  of  the  said  plate  being  parallel  with  the  surface  of  the  said  runner,  and  armed  with  a  ring  of  teeth  iu 
the  form  of  long  cutting  edges,  and  formed  with  inter])osed  channels  or  furrows  similar  to  those  of  the  runner, 
but  of  reversed  inclination,  as  specified.  Also,  making  the  said  teeth  of  long  cutting  edges,  and  surrounding 
the  smoiitli  surface  of  the  runner  of  varjnng  lengths,  as  described,  tliat  is,  having  some  of  them  approaching 
the  shaft  nearer  than  others,  that  the  seeds,  while  traveling  outward  on  the  sniootli  surface  of  the  runner, 
may  arrange  tliemselves  and  properly  enter  the  furrows  or  channels  one  by  one.  Also,  surrounding  the  peri- 
phery of  the  runner  and  upper  plate  with  a  trough  which  extends  withinthe  periphery  of  the  runner,  leav- 
ing an  open  space  or  air  passage  between,  in  combination  with  tbe  vanes,  or  equivalent  means,  for  blowiuz 
in  a  current  of  air,  as  specified. 
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44.  Spark-arresters  and  Chimneys  for  Locomotive  Engines;  Washington  A.  Peaslee  and  John  0.  D.  Lilly, 

luiliiinupulia,  Indiana. 

Claim — The  construction  of  a  chimney  or  spark-arrester,  by  the  combination  and  arrangement  of  the 
varimis  parts,  as  described. 

45.  lioiLER-FEEDiNG  APPARATUS;  Nathan  Pucket,  Deming,  Indiana. 

Claim — The  arrangement  of  the  chumbor,  valve,  chest,  and  openings,  as  described. 

[This  invention  consists  in  attacliing  a  rectangular  valve  chest  or  chamber  to  the  boiler,  which  commu- 
nicatis  with  the  same  through  an  aperture  af>ove  the  low  water  line,  and  with  a  feed-pipe  extending  to  a 
heater  in  which  the  water  is  heated  to  a  boiling  point,  through  an  aprture  above  the  high  water  line,  and 
providing  said  valve  chest  or  chamlier  with  a  reciprocating  valve,  containing  a  chamber  which  shall  alter- 
nately communicate  with  the  op.'niugs  leading  to  the  feed-pipe  and  boiler,  and  receive  from  the  former  a  full 
supply  of  water  heated  to  a  boiling  point,  which,  when  conveyed  below  and  made  to  communicate  with  the 
■water  in  the  boiler,  will  evolve  steam  and  discharge  itself  into  the  boiler  until  an  equilibrium  is  establishid 
with  the  water  in  the  same,  thus  producing  a  self-regulating  feeder.] 

46.  Hinges;  Sjimuel  M.  Kichardson,  City  of  New  York, 

Claim — Constructing  hinges  for  blinds,  by  the  bent  straps  passing  around  the  outer  edges  of  the  blind, 
and  enclosing  the  angle  thereof,  combined  with  the  eye  connected  to  said  bent  strap,  by  the  part,  e, 

47.  Harvesters  ;  D.  Sanford,  Taylor,  Illinois, 

Claim — 1st,  The  sliding  rake  bar  fitted  within  the  bent  arm,  and  provided  with  a  jointed  rake  head,  in 
connexion  with  the  guide  strip  and  a  givel  passage  on  the  platform,  2d,  The  combination  of  the  tilting  gavel 
receiver  with  the  tilling  box,  arranged  to  operate  automatically, 

48.  CnoRx;  Henry  Bohrer,  Strasburg  Township,  Lancaster  Co.,  Pennsylvania. 

Claim — The  application  of  the  tube,  I  K,  to  enter  the  rear  head  of  the  churn,  the  connecting  pipes,  c  and 
H,  and  its  wide  mouth,  partition,  and  connecting  tubes,  l  m,  with  the  dashers  elevated  on  an  open  step,  com- 
bined in  the  manner  specified. 

49.  Artificial  Hands;  Wm.  Selpho  and  James  Walber,  City  of  New  York. 

Claim — 1st,  The  arrangement  of  the  cords  or  catguts  and  the  pulley,  as  set  forth,  for  applying  a  double 
purch;ise  in  opening  the  hand,     2d,  The  arrangement  of  the  wrist-joint  and  hand  spring,  whereby  the  said 
spring  can  be  adjusted  by  the  rod  that  passes  through  the  pipe,   3d,  The  cord,  or  its  equivalent,  passing  from 
the  elbow-pad,  and  giving  motion  at  the  wrist,  as  specified, 
60.  Sheet  Metal  Coffins;  Isaac  C.  Shuler,  Amsterdam,  New  Y'ork, 

Claim — 1st,  The  arrangement  of  stiffening  the  base  of  a  sheet  metal  coffin  by  locking  together  the  sur- 
plus edges  of  the  walls  and  bottom,  forming  a  rim  surrounding  the  base,  also  the  frame,  2d,  Tlie  inside  tray, 
whose  bottom  is  in  permanent  contact  with  the  exterior  bottcun,  and  whose  sides  may  be  soldered  directly  to 
the  walls  or  set  away,  leaving  a  chamber  to  be  filled  with  molten  metal,  3d,  The  arrangement  of  scrolling 
or  double-locking  the  walls  at  the  corners,  in  order,  by  making  a  voluminous  joint,  to  stiflen  and  brace  the 
general  structure,  whether  the  bod}'  of  the  joint  be  formed  on  tlie  inner  or  outside  of  the  colfin.  4th,  The 
slotted  or  double  rim,  through  which  the  walls  protrude,  for  the  purpose  of  stiffening  the  upper  edges  of  tho 
walls  and  sustaining  the  lid  or  cover  :  also,  the  arrangement  of  folding  the  surplus  edges  of  the  walls  over  the 
frame.  6th,  Stiffening  the  cover  with  the  frame  near  its  outer  edge  on  the  upper  side,  enclosing  the  surplus 
sheet  metal  over  the  same.  Gth,  For  the  purposes  of  stiffening  the  respective  portions  of  the  coffin,  the 
frames  of  cast  or  wrought  metal,  for  the  blind,  for  the  cover,  for  the  walls  in  the  vicinity  of  the  handles,  for 
the  upper  edge  of  the  tray,  for  the  exterior  bottom.  7t!i,  I  disclaim  hinging  the  sections  of  the  concave  sides 
of  the  cover  to  the  body  of  the  same,  but — I  claim  hinging  them  to  the  body  of  the  coffin. 

51.  Hat-making  iMAcniNEs;  J.  C.  Stoddard,  "Worcester,  Massachusetts, 

Claim — 1st,  The  rake  head  shaft,  furnished  with  friction  wheels  or  rollers,  which  are  arranged  on  pivoted 
lever  bearings,  in  combination  with  driving  wheels  which  are  furnished  with  a  plain  flanch  for  the  friction 
rollers  to  act  against,  so  that  the  necessary  friction  m.iy  be  produced  either  by  means  of  trie  specified  lever 
arrangement,  or  by  the  same  in  combination  with  the  gravity  of  the  rake  head,  as  set  forth,  2d,  The  adjust- 
able spurred  ring,  set-screws,  with  the  wheels  on  the  ends  of  the  rake  bars,  arranged  as  set  forth, 

52.  Saw-mills;  Samuel  Tasver,  White  County,  Arkansas, 

Claim — 1st,  The  arrangement  of  the  parts — I  say  arrangement,  because  I  cannot  claim  the  invention  of 
pullej'S,  saws,  rollers,  shafts,  <tc..  these  being  in  use  everywhere,  but  simply  claim  the  jieculiar  manner  in 
■which  they  are  arranged.    2d,  The  construction  of  the  saw  carriage,  as  described. 

53.  iMACHiNE  FOE  MAKING  CiGARs;  TUomas  Thorpe,  City  of  New  Y'ork. 

Claim — 1st,  The  arrangement  of  the  drums  or  pulleys,  in  connexion  with  the  rollers,  M.  and  belt,  with 
or  without  the  rollers,  n,  as  set  fuith,  2d,  In  connexion  with  the  above,  the  runged  wheel,  or  its  equivalent, 
arranged  in  the  manner  set  forth,  3d,  The  means  described,  of  regulating  the  pressure  on  the  cigar,  4th, 
The  arrangement  of  a  machine,  as  set  forth.  5th,  Tlie  peculiar  steady  curves  or  bends  given  to  the  belt,  for 
the  purposes  mentioned. 

54.  Rotart  Cutter-head;  J.  P.  Tice,  Baltimore,  Maryland. 

Claim — The  employment  or  use  of  a  cylinder,  or  any  segment  or  section  thereof,  applied  to  rotary  cut- 
ters, to  operate  as  set  forth. 

55.  Washing  Machine  ;  George  W.  Tolhurst,  Liverpool,  Ohio, 

Claim — Constructing  the  round  follower  of  washing  machines  of  two  sets  of  rings  or  hoops,  and  furnish- 
ing each  set  of  rings  with  a  handle,  so  that  the  surface  that  comes  in  contact  with  the  clothes  cin  move  in 
opposite  directions  at  one  time ;  and  this  I  claim  when  the  same  is  arranged  for  operation,  in  the  niunuer 
described. 

56.  Machine  foe  Girdling  and  Felling  Trees  ;  A.  P.  Torrcnce.  Oxford,  Georgia. 

Claim — The  employment  or  use  of  the  handle,  provided  with  a  cutter,  and  connected  to  a  draft  lever  by 
the  bars,  or  any  equivalent  means,  so  as  to  operate  sul)stantially  as  set  forth. 

57.  Claphoard  Gauge  ;  Hiram  Van  Dusen,  Phelps,  Assignor  to  self  and  U.  Ilockfellow,  Clifton  Springs,  New 

York. 
Claim — .4  gnuge  for  fitting  clapboarcLs  for  railing,  composed  of  the  bar,  the  arm,  the  slide,  with  tho  cam 
and  lever  by  which  it  is  actuutcd,  tho  stop,  and  the  straight  edge,  or  their  equivalents,  arranged  as  set  forth 
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58.  Rollers  for  Pkinting  Paper  IIaxginos  ;  Theodore  Van  Dcventcr,  New  ]5run8wick,  New  Jersey. 

Claim — The  comliination  of  tlie  couiciilly  bored  and  grooved  bushes,  the  concentric  feathered  collars,  the 
feathered  and  screwed  shaft,  and  the  nuts,  apiilied  as  described. 
09.  Dental  Apparatus  for  Relief  or  Pain  while  Operating;  Nahum  'Wasliburn,  Bridsewatcr,  Mass. 

Claim — The  combination  of  dental  f(irc(iis,or  instrnnicnt  fcir  operating  upon  teeth,  with  elcctro-inagnetic 
ineclianism,or  its  equivalent,  so  that  the  electrical  current  or  currents  may  Ije  made  to  fluw  tliroui^h  tlie  nerve 
or  nerves  of  the  tooth,  or  the  jaw  or  tiesh  immediately  contiguous  tbeittto,  in  order  to  benumb  tb(^  same  and 
i-ender  such  more  or  less  insensible  to  pain  duiiu!;  the  performance  of  the  dental  operation.  Also,  particu- 
larly the  ap]ilicatioii  of  the  electrical  apparatus  to  the  dental  instrument,  so  that  the  latter  may  be  in,orfuna 
part  of,  the  circuit,  as  specified. 

60.  Thresuing  Machines;  D.  A.  Willbanks,  Harmony  Grove,  Georgia. 

Claim — The  peculiar  construction  of  the  wrought  iron  ribs,  in  combination  with  the  peculiar  construc- 
tion and  arrangement  of  the  cylinder  heads,  to  wit:  the  ribs  with  angular  hooli.s,and  the  cyliudur  heads  with 
key  seats,  and  with  the  slotted  [irojections  and  radial  slots,  as  set  forth, 

61.  PLOtrGHS;  William  F.  Yeager,  Starkville,  Mississippi. 

Claim— The  arrangement  of  the  land-side,  the  shank,  slot,  brace,  T,  lug,  beam,  brace,  x,  handles,  share, 
cutter,  and  mould-board,  constructed  as  described. 

C2.  Registering  Machines;  Georg'  W.  Atkins,  Milton,  Delaware, and  William  B.  Aitkins,  Philadelphia,  Pa., 
Assignors  to  G.  W.  Atkins  anil  J.  IJ.  Henry,  Delaware  City,  Delaware. 

Claim— Ist,  Making  the  ratchet  wheels  in  pairs  secured  together,  with  their  notches  inclined  in  opposite 
directions,  in  combination  with  both  an  actuating  and  a  checking  pawl,  operating  together  simultaneously, 
arranged  in  the  manner  described.  2d,  The  employment  of  a  self-righting  cover,  operating  in  combination 
with  tlie  platform,  or  its  equivalent,  in  the  manner  described — and  this  we  claim  whether  the  said  cover  bo 
applied  either  to  a  fixed  platform  or  floor,  or  to  the  moving  platform  of  a  weighing  scale,  connected  with  a 
registering  machine.  3d,  The  bell-striker,  when  the  same  is  constructed  with  arms,  and  operated  by  the 
notches  of  the  ratchet  wheel,  as  described. 

63.  Tool  for  Finishing  Felloes;  Charles  II.  Dennison,  Guilford,  Assignor  to  A.  Miller,  Brattleboro',  Vt. 

Claim — 1st,  The  described  washer  and  the  iron  gauge  for  trimming  and  shaping  the  internal  surface  of 
felloes,  &c.  2d,  The  described  collar  gauges  for  squaring  the  external  and  internal  curved  surfaces  of  the 
felloe. 

64.  Ladle  and  Fork  ;  William  B.  Dunbar,  Waterbury,  Assignor  to  self  and  George  II.  Seymour,  Plymouth, 

Connecticut. 
Claim — The  combined  ladle  and  fork,  constructed  in  the  manner  described. 

65.  Casting  Boxes  for  Wheel  Hubs;  Thomas  Ellis,  Assignor  to  self,  W.  A.  Ellis,  and  A.  D.  Ellis,  Philadel- 

phia, Pennsylvania. 
Claim — Supporting  the  sand  core  between  two  sand  heads,  when  the  above  parts  are  employed  in  con- 
nexion with  a  sand  mould,  in  the  manner  represented. 

66.  Machines  for  Forming  Hat  Bodies;  Richard  Fitzgerald,  Assignor  to  James  Booth,  Newark,  New  Jersey. 

Claim — 1st,  Distributing  the  fur  on  the  former  by  discharging  the  same  through  an  annular  opening, 
over  and  co-centric  with  the  foinier.  2d,  The  employment  or  use  of  the  stationary  shell  provided  with  the 
recess,  cards,  or  pickers,  q  r,  and  having  within  it  the  co-centric  rotary  wheels,  one  or  more,  also  provided  with 
cards  or  pickers,  v  u,  and  with  or  without  fan  blades,  arranged  relatively  with  the  former.  3d,  The  employ- 
ment or  use  of  the  slide  with  the  sliding  tube  or  pipe  fitted  therein,  containing  the  former  shaft,  the  box,  and 
elastic  belt,  or  its  equivalent,  arranged  relatively  with  the  suction  fan,  and  the  shell,  and  wheels,  as  specified. 

67.  Horse  Hay  Rakes;  George  N.  Hall,  Assignor  to  self,  S.  Arthur,  and  J.  Pierce,  Mamakating,  New  York, 

and  D.  S.  Arthur,  City  of  New  York. 
Claim — The  arrangement  of  the  main  lever,  intermediate  link,  auxiliary  lever,  connecting  rod,  cam,  arm 
rake  head,  slotted  brace  bar,  and  driver's  seat,  as  set  forth. 

68.  Steam  Ploughs;  James  W.  McLean,  Assignor  to  self  and  Edwin  May,  Indianapolis,  Indiana. 

Claim — The  .arrangement  of  the  ploughs,  gearing,  cutters,  lever,  and  connecting  rod.  in  combination  with 
the  universal  jointed  shaft,  when  operated  in  connexion  with  the  steam  engine,  as  set  forth. 

69.  Peg  Tubes  and  Drivers;  John  P.  Kemp,  Charlestown,  Massachusetts,  Assignor  to  N.  F.  Stevens,  Moult- 

onboro',  New  Hampshire. 
Claim — Constructing  the  interior  peg-guiding  portion  of  the  tube  of  a  form  made  up  of  angles  or  corners 
and  surfaces,  as  described,  and  so  that,  while  the  cross  section  or  area  thereof  is  materially  greater  than  that 
of  the  peg,  to  admit  of  adriver  of  iiicreiseil  siiiMigth  and  materially  greater  cross  section  or  area  than  that  of 
the  peg  working  therein,  said  tube  in  its  ])eg-guiding  portion  serves,  by  its  corners  or  angles  and  surfaces,  to 
restrain  the  peg  from  lateral  shake  or  play. 

70.  Cattle  1'umps;  Warren  Nichols,  Lima,  Assignor  to  self  and  Thomas  Ghormley,  Stokes,  Ohio. 

Claim — 1st,  The  combination  with  the  covers  of  the  stops  which  will  ojien  the  trough,  when  its  corres- 
ponding platform  rises  to  its  highest  position,  and  close  it  when  the  platform  descends  to  its  lowest  iiosition, 
as  describi'd.  2d,  The  arrangement  di  scribed  of  the  spout,  in  combination  with  the  arm  or  with  some  other 
part  operated  by  the  descent  of  one  of  the  platforms,  by  which  the  direction  of  the  water  is  changed  near  the 
close  of  the  descent  of  the  platform. 

71.  Cut-off  Valves  of  Steam  Engines;  George  H.  Reynolds,  Assignor  to  Caleb  Barstow  and  D.  D.  Badger, 

City  of  New  York. 

Claim — The  arrangement  within  each  steam  chest  of  a  rotary  engine  of  the  starting  and  reversing  valve 
having  the  cut-off  valve,  in  combination  therewith,  the  two  being  so  coupled  and  operating  that  the  starting 
or  reversing  may  be  effected  without  coupling  or  uncoupling  any  of  the  connecting  parts,  in  the  manner  set 
forth. 

72.  Mode  of  ApPLriNG  Sulphurous  .\cid  Gas  in  the  Defecation  of  Cane  .Juice:  Nancy  P.  Brashear,  of  the 

Parish  of  St.  -Mary,  Executrix  of  Robert  B.  Biashear,  deceased,  late  of  Pnttersonville,  Louisiana. 
Claim — Subjecting  sugar  cane  juice,  or  oth  r  saccliarine  liquid,  to  the  direct  action  of  the  fumes  of  burn- 
ing sulphur,  such  liqniil  being  employed  in  a  diffu.sed  state,  so  that  every  or  nearly  every  portion  of  the  whole 
body  of  liquid  is  brought  in  contact  with  the  same  almost  simultaneously,  as  set  forth. 
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73.  Fastextxg  for  Cartridge  Boxes;  Rebecca  11.  Willsou,  Administratrix  of  the  estate  of  John  M.  'Willson, 

decrasfd,  AVashington  City,  D.  C. 
Claim — A  cartridgo  box  fastening,  composed  of  hinged  lever  and  spring,  said  spring  serving  to  hold  the 
lever  open  or  closed,  and  said  lever,  by  the  aid  of  said  spiing,  clamping  the  flap  of  the  cartridge  box  between 
itself  and  the  side  of  said  box,  as  represented. 

DECEMBER  13. 

74.  Car  Couplings  ;  Lnther  Adams,  Blanchester,  Ohio. 

Claim — The  combination  and  arrangement  of  the  latch,  spring,  and  plates,  constructed  as  described. 

75.  Cotton  Sked  Planters;  Peter  B.  Baker,  Wall  Hill,  Mississippi. 

Claim — The  arrangement  of  the  teeth  in  front  of  the  drill-opener,  and  the  scraper  secured  upon  the  spring 
nmuers  or  shoes,  in  combination  with  the  seed  drum,  in  the  manner  specified. 

76.  Sash-fastener;  Nelson  Baruum,  St.  Louis,  Missouri. 

Claim — The  lever,  the  adjustable  connexion,  and  the  springs,  and  bolt,  in  combination  with  the  yielding 
Btrip,  as  specified. 

77.  Running  Gear  of  Vehicles;  A.  R.  Bartram,  Redding,  Connecticut. 

Claim — Attaching  the  front  axle  to  tht  bolster,  by  means  of  the  sleeves  fitted  loosely  on  the  bolster  and 
connected  with  the  bar,  which  is  attached  to  a  circle  plate  or  any  suitable  swivel  connexion,  between  the  said 
liar  and  axle,  when  said  parts  are  used  in  connexion  with  thills,  or  a  draft  pole  attached  rigidly  to  the  axle. 

78.  Double  Ete-piece  for  Optical  Instruments;  Alexander  Beckers,  City  of  New  York. 

Claim — Connecting  a  stereoscope  or  other  optical  instrument,  with  double  eye  tubes,  sight  tubes,  or  eye- 
pieces, each  of  which  being  shaped  or  turned  of  one  piece  in  the  form  of  an  obliquely  intersected  and  moulded 
hollow  cylinder,  in  the  manner  described. 

79.  Composition  for  Kindlinc;  Fire;  Elizabeth  Bellinger,  Mohawk,  New  York. 

Claim — The  inflammable  gum  paste  composed  of  Kaurie  gum,  camphor,  and  ■wax,  in  about  the  propor- 
tions stated,  when  combined  with  friction-match  paste,  placed  on  kindlers  for  fires,  in  the  manner  set  forth. 

80.  Bolting  .and  Cleaning  Clover  Seed;  John  H.  Birdsell,  West  Henrietta,  New  York. 

Claim — 1st,  Operating  the  bolts  so  as  to  impart  to  them  an  oblique  alternately  rising  and  falling  motion, 
by  means  of  the  double  crank,  guide  rods,  arms,  and  connecting  rods,  or  their  equivalents,  in  the  manner  set 
forth,  2d,  Arranging  the  trough  provided  with  endless  conveyors,  for  the  purpose  of  returning  the  unhullecl 
seed  or  tailings  to  be  again  submitted  to  the  operation  of  hulling. 

81.  Seed  Planters  ;  William  Blessing,  Jeffersonville,  Ohio. 

Claim — The  arrangement  of  the  top  portion  of  the  distributor  made  with  a  semi-lunar  opening,  and  the 
recess  under  the  covered  portion  of  the  said  top,  when  the  periphery  of  the  top  is  made  with  the  chaff  open- 
ings on  either  side  of  the  reciprocating  seed  bar,  so  that  said  bar,  by  its  reciprocating  action,  shall  work  out 
the  chaff  through  the  jiassages  on  either  side  of  the  seed  bar,  and  thus  prevent  choking  the  distributor. 

82.  Striking  Appar.a.tus  for  Gongs;  Jeremy  W.  Bliss,  Hartfoid,  Connecticut. 

Claim — 1st,  Arranging  the  striking  mechanism  of  a  bell  within  the  hollow  bell,  when  the  wire  which 
actuates  the  mechanism  moves  in  lines  parallel  to  the  axis  of  the  bell,  or  nearly  so.  2d,  A  rock  shaft  arm, 
arranged  with  reference  to  the  bell,  in  combination  with  a  sUde,  a  swing-catch,  and  a  hammer,  and  hammer 
wire,  and  proper  springs,  as  set  forth, 

83.  Grin-ding  Mills  ;  John  Broughton,  City  of  New  York. 

Claim — 1st,  The  double  and  reverse-acting  conical  grinding  surfaces,  constructed  as  set  forth.  2d,  In 
combination  with  a  revolving  grinder  and  hollow  case  or  drum,  I  claim  the  wings  or  fan  blades,  operating  as 
set  forth. 

84.  Portable  Fences  ;  Peter  M.  Brown,  Carrollton,  Illinois. 

Claim — Giving  such  a  shape  to  the  slots  at  each  end  of  the  sections,  that  the  said  sections  can  be  securely 
interlocked  with  each  other  by  means  of  suppoi-ting  posts  of  the  within  described  shape,  in  such  a  manner 
that  the  said  sections  can  be  either  lengthened  or  shortened  when  they  are  put  up  for  use. 

85.  Fan-governors  for  Steam  Engines;  Isaac  Y.  Chubbuck,  Roxbury,  Massachusetts. 

Claim — Combining  the  main  spindle  of  the  fan-governor  with  the  stem  or  spindle  of  the  valve,  by  means 
of  a  toothed  arc  formed  upon,  or  attached  to,  the  extremity' of  the  crank  arm  which  carries  the  fan,  and  a 
toothed  sector  upon  the  valve  stem,  the  said  crank  arm  being  attached  to  a  sleeve  fitted  to  the  spindle. 

86.  Machines  for  Winding  Thread  on  Spools;   Uezekiah  Conant,  Willimantic,  Connecticut;  patented  in 

England,  June  22,  1859. 
Claim — 1st,  The  combination  of  a  traverse  changer  with  right  and  left-hand  screws,  and  with  nuts  which 
are  alternately  in  gear  with  such  screws,  the  combination  operating  as  a  whole.  2d,  A  traver.se  changer  pro- 
vided with  successive  steps  or  teeth,  substantially  such  as  is  before  de.scribed,  and  acting  upon  lips,  asset  forth. 
3d,  A  stop  motion,  for  causing  the  machine  to  come  to  rest  when  a  spool  is  filled,  in  combination  with  auto 
inatic  apparatus,  for  regulating  the  length  of  motion  and  change  of  direction  of  motion  of  a  guide,  through 
which  the  thread  is  delivereil  on  to  a  bobbin  or  spool.  4th,  Adjustable  lips,  in  combination  with  a  traverse 
changer,  whereby  spools  of  different  lengths  may  be  wound  by  the  use  of  the  same  traverse  changer,  5th, 
Mounting  the  presser  and  thread  guide  directly  upon  or  attaching  it  firmli'  to  the  traverse  rod,  as  before  de- 
scribed, whereby  the  machine  is  cheapened  and  ])ertornis  its  warlc  more  accurately.  And  lastly,  in  combi- 
nation with  apparatus  such  as  described,  for  governing  automatically  the  motions  of  a  thread  guide,  I  claim 
a  tension  apparatus  and  stop  motion  which  iirrests  the  motion  of  a  machine  when  a  thread  breaks,  by  tho 
mode  of  operation  set  forth. 

87.  Sash  Weights;  John  B.  Cornell,  City  of  New  York. 

Claim — My  improved  metallic  sash  weight,  the  peculiarity  of  which  consists  in  its  having  a  series  of  an- 
nular grooves  formed  at  suitiible  distances  from  each  other,  in  the  lower  portion  of  saidsiish  weight. 

88.  Machine  for  Wiring  Blind  Rods;  Thomas  R.  Crosby,  Newark,  New  Jersey. 

Claim — 1st,  The  use.  in  wiring  machines,  of  the  yielding  mouth  to  hold  the  wire  when  being  driven  and 
formed.    2d,  The  use  of  the  adjustable  slide,  in  the  inauuer  described.    3d,  In  said  machiuea  the  use  of  the 


American  Patents  which  issued  in  December^  1859.  167 

dog  in  the  end  of  the  arm,  in  the  manner  describej.    4th,  The  combiniition  together  of  the  driver  and  tho 
yii-lding  nmuth  formed  by  the  rack  and  plato. 

89.  NKEPLr.  Wrappers;  R.  Crowley,  City  of  New  York. 

Claim — The  incision  of  the  wrapper,  so  aa  to  expose  the  heads  of  the  needles  and  produce  a  covering  or 
flap  of  tin-  form  s-lioHn,  or  equivalent  form. 

90.  M.vcniNE  FOR  Maki.vo  Clasps  :  Jonathan  Cntler,  Chicopee,  Massachusetts. 

Claim — 1st,  Tin-  sliiiing  former  and  tho  vibrating  lever,  in  combination  with  flie  die  and  punches.  2cl, 
The  nciprocJiting  ring  to  actuate  the  slide  forni'-r.  in  combination  with  the  revolving  cam.  l.ver  arm,  and 
]>in,  M.  3d,  The  centre  epriii";  pin,  w,  to  press  the  blank  down  through  the  die  plate  on  the  forming  bed,  in 
the  manner  described.  H\\,  The  whole  arrangement  in  combination,  as  an  organized  automatic  machine,  in 
the  manner  Set  forth. 

91.  Seeding  Machines;  0.  H.  Dennis,  Altona,  Illinois. 

Claim — Tlie  combination  and  arrangement  of  tlie  cylinder,  a,  of  circular  cutters,  with  tho  cultivating 
and  opening  teeth,  and  with  the  sowing  cylinder,  It,  in  the  manner  set  forth.  Also,  in  combination  with  tho 
above,  the  arran^fuient  of  the  loosely  hinged  harrows,  in  relation  to  each  other  and  to  the  frame  of  the  ma- 
chine, and  in  combination  with  the  arms,  rock  shaft,  lever,  and  catch. 

92.  Sto.ne-loading  Waooxs;  D.  S.  Fancher,  Logansport,  Indiana. 

Chiim — 1st,  The  inclined  frame  or  bed  and  the  hinged  drop,  in  combination  with  the  friction  rollers  and 
the  windlas.s.    2d,  The  receiving  table,  in  combination  with  the  clamp.s,  as  described. 

93.  Steam  Ploughs;  J.  W.  Fawkes,  Christiana,  Pennsylvania. 

Claim — 1st,  The  arrangement  of  the  clutch,  levers,  M  x,  rod,  lever,  b',  and  button  or  projection,  on  the 
chain,  f.  whereby  the  chains,  F  F,  are  wound  on  the  pulleys  of  llie  shaft,  and  stopped  automatically  at  the 
proper  time.  2d,  In  combination  with  the  above,  the  brake  and  pawl,  when  applied  to  the  machine  to  ope- 
rate simultaneously,  as  described. 

94.  Gas  Metres  ;  Thomas  B.  Fogarty,  Charleston,  South  Carolina. 

Claim^lst,  The  combination  with  the  water  reservoir  and  the  revolving  mea-suring  drum,  of  an  inclined 
feed  wheel,  as  set  forth.  2d,  The  arrangement  of  the  overflow  ])ipe,  in  combination  witii  the  water  reservoir, 
metre  chamber,  dry  well,  and  pipe,  in  the  manner  set  forth.  3d,  The  arrangement  of  the  water  inlet,  in  the 
manner  set  forth. 

[This  invention  consists,  first,  in  the  arrangement  of  an  inclined  wheel  within  a  8"parate  reservoir  made 
Viy  elongating  the  case  of  the  metre,  and  in  fixing  upon  the  periphery  of  this  wheel  suitalde  buckets,  wliich 
shall  alternately  dip  into  tho  water  contained  in  said  reservoir,  and  convey  the  same  into  the  main  reservoir, 
thereby  maintaining  a  correct  water-line  under  all  ordinary  circumstances,  and  effecting  an  equitable  regis- 
tration of  gas.  It  consists,  secondly,  in  preventing  the  metre  from  being  ovcrcliarged,  by  the  employment 
of  a  pipe  extending  up  near  th<'  water-line,  and  communicating  from  the  supply  reservoir  to  the  bottom  of 
the  dry  well  in  front  of  the  metre,  so  that  should  any  attempt  be  made  to  overcharge  the  reservoir,  the  water 
will  escape  through  this  pipe,  and  rise  into  the  dry  well  and  stop  the  flow  of  gas  complttely.  ALso,  in  a  pe- 
culiar arrangement  of  the  water  inlet  pipe,  so  that  it  will  have  no  communication  with  tho  body  of  the 
metre.] 

95.  IIORizoNTAL  Water-wheels;  A.  M.  Ford  and  C.  W.  Warner,  Jericho,  Vermont. 

Claim — The  construction  and  arrangement  of  the  lifter  and  band,  and  of  the  buckets,  combined  in  the 
manner  set  forih. 

96.  Axles  or  Shafts  ;  George  Foster,  Brooklyn,  New  York. 

Claim — A  shaft  or  axle,  cellular  in  its  character  and  composed  of  a  series  of  wrought  iron  rods  or  tubes, 
covered  and  held  together  by  a  casting  cast  upon  the  same,  and  forming  the  journal  wheel,  bearing  section 
wheel,  and  pullej'. 

97.  Mole  Plocghs;  W.  P.  Goolman,  Dublin,  Assignor  to  self  and  Samuel  B.  Morris,  Wayne  Co.,  Indiana. 
Claim — 1st,  The  lever,  rigidly  attached  to  a  pivoted  mole  in  the  described  combination  with  the  rack,  ar- 
ranged and  operating  as  set  forth.  2d,  The  cam,  iu  the  described  combination  with  the  coulter  and  adjustable 
pivoted  mole,  operating  as  set  forth. 

98.  PBESEB.VIXO  Flesh  and  Meats ;  JIagnus  Gross,  Washington  City,  D.  C. 

Claim — The  application  of  an  air-tight  apparatus  of  displacement  to  which  hydrostatic  pressure  is  ap- 
plied, for  the  purpose  and  in  the  manner  set  forth. 

99.  Sticks  for  Exhidition  Rockets;  Charles  Hadfield,  Brooklyn,  New  York. 

Claim — The  rocket  stick  enclosing  or  in  connexion  with  a  magazine  of  powder,  in  the  manner  set  forth. 

100.  Candle  Moulds  ;  II.  Halvorson,  Camliridge,  Massachusetts. 

Claim — The  combination  with  an  outer  tube  of  the  inner  elastic  slit  tube,  applied  and  operating  as  set 
forth.  And  in  combination  with  the  elastic  tube,  I  claim  the  tip  of  elastic  or  yielding  material,  ajjplied  and 
operating  as  described. 

101.  Washing  Machine;  Ira  Ilann,  Hope,  New  Jersey. 

Claim — The  combination  of  the  fixed  rubber  board  with  the  removable  rubber,  friction  roll,  presser  car- 
riage, and  operating  lever,  arranged  as  described. 

102.  Bee-hives  ;  J.  S.  Harbison,  Sacramento,  California. 

Claim — Placing  the  bee  comb,  known  as  worker  cells,  in  a  horizontal,  or  nearly  horizontal  jiosition,  so 
that  the  cells  shall  be  vertical,  or  nearly  verticiil,  instead  of  horizontal,  by  the  means  as  set  forth. 

103.  Butler's  Tray  ;  William  Hoffman,  Benicia,  California. 

Claim — k  single-handed  butler's  tray,  furnished  with  a  hinged  or  pivoted  handle,  so  as  to  be  detached  or 
Bwing  out  of  the  way,  to  facilitate  the  placing  or  removing  of  articles  upon  it,  and  to  economize  room  and 
space  in  carrying  or  stowing  it  away. 

104.  Ratchet  Pullets  for  Blind  Cords  ;  J.  B.  Holmes,  Jr.,  City  of  New  York. 

Claim — The  metallic  bar  projecting  from  the  window  casing,  and  having  teeth  on  the  back  thereof,  in 
combination  with  the  bridle  i)awl  ])assing  around  said  bar,  and  CiirryiuK  the  pulley  for  the  cord.  Also,  th<3 
porcelain  roller  on  the  centre-pin,  in  combination  with  the  bridle  pawl  and  bar. 

105.  Clamps  for  Met.al  Straps  ;  A.  II.  Hook,  City  of  New  York. 

Claim— The  outer  griper  and  nail  for  fastening  the  ends  of  bab  and  other  straps,  constructed  aa  set  forth. 
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106.  IIoop  Locks;  Danii;!  Ilugljes,  Rocliester,  New  York. 

Claim— The  c;ise  or  box,  haviug  slots  in  two  opposite  sides,  and  provided  with  a  clamp  or  jaw,  arranged 
as  set  forth. 

107.  Boots;  Peter  Keflfer,  Reading,  Pennsylvania. 

Claim— The  described  mode  of  making  the  leg  of  the  hoot,  the  leather  being  folded  in  front,  and  the 
crimp  hammered  in,  instead  of  crimping  iu  the  usual  way,  and  the  ankle  being  completed  by  a  single  seam 
and  one  piece  of  leather,  as  set  forth. 

108.  Harvesters;  L.  G.  Kniff.n,  North  Salem,  New  York. 

Claim— Constructins.asawliole.the  shoe  on  which  the  cutter  and  finger  bars  are  supported  and  adjusted 
in  one  piece,  combining  the  guide  box  for  the  cutter  bar,  the  recess  f.>r  the  finger  bar.  the  slotted  bracket  for 
the  castor  wheel  to  be  attach.-d  to  the  vertical  locking  portion,  the  vertical  pivot  or  gudgeon,  for  the  whole 
to  be  suspended  or  adjusted  on  horizontally,  to  a  position  parallel  with  the  inner  side  of  the  mam  frame,  as 
Bet  forth. 

109.  Metallic  AYixbow  Blixds  :  6.  A.  Lathrop.  East  Saginaw,  Michigan. 

Claim The  arrangement  of  the  plate  with  slots,  slats  or  water-sheds,  and  grooves,  in  combination  with 

the  slottrd  slide,  as  specified. 

110.  Seed  Planters;  J.  A.  Lee,  Camanche,  Iowa. 

Claim— The  arrangement  of  the  bar,  f,  cord,  rotary  shaft,  sliding  seed-box,  bars,  c,  lever,  and  sliding  axle, 
as  described. 

111.  Apparatus  for  Moulding  Candles;  Horatio  Leonard  and  Henry  Ryder,  New  Bedford,  Massachusetts. 
Claim Making  the  receiver  or  trough  separate  from  the  body  of  the  mould  or  series  of  moulds,  and  so 

constructed  and  arranged  as  to  operate  therewith,  in  th o  manner  set  forth.  Also,  the  di-scribed  improved 
mode  of  packing  the  lower  orifice  of  the  mould,  viz:  by  means  of  a  spring  furnished  with  rubber  or  other 
proper  elastic  material,  the  same  being  arranged  and  made  to  operate  with  respect  to  the  said  orifice,  as  set 
torth. 

112.  Machine  for  Cutting  Railway  Bars  ;  Benjamin  A.  Mason.  Newport,  Rhode  Island. 

Claim— For  giving  to  rails  the  form  described,  the  combination  of  the  series  of  cutters,  arranged  in  rela- 
tion to  each  other,  as  described. 

113.  Corn  Planters  ;  0.  C.  McCnne,  Darby  Creek,  Ohio. 

Claim— The  arrangement  of  the  peculiarly  formed  rack  bar  rod,  bent  lever,  pawl,  ring,  cam,  and  arm,  as 
described.  .       ,  .  ,     , 

[This  invention  consists  in  placing  in  rear  of  the  plough,  used  to  form  the  furrow  in  which  the  corn  is 
deposited,  a  shovel  or  coverer,  and  in  operating  the  same  by  suitable  connecting  rods  and  levers,  so  as  to  cover 
the  corn  in  hills,  after  being  dejjosited  in  the  furrow.] 

114.  Vegetable-slicer;  Chauncey  Parmelee,  Wilmington,  Vermont. 

Claim— Supporting  the  front  end  of  the  adjustable  plane  of  bottom  on  the  fixed  bottom  board  of  the  hop- 
per, so  that  it  shall  be  stationary  relatively  to  the  gate,  and  arranging  at  the  end  of  the  planf  the  mechanism 
for  raising  it.  Also,  the  application  of  the  board  or  partition  to  the  hopper  and  the  adjustable  platform,  iu 
the  manner  specified. 

115.  Spectacle  Frame  ;  William  H.  Peckham,  Hoboken,  New  Jersey. 

Claim — Connecting  the  end  pieces  of  spectacle  frames  by  the  cbisp  sockets,  in  the  manner  specified. 

116.  Method  of  Protecting  Frictional  Electric  SIachines  from  Moisture;  Charles  A.  Seeley,  City  of  New 

Y'ork. 
Claim — Enclosing  an  electrical  machine  in  a  covering  or  box,  which  is  nearly  or  quite  air-tight,  and,  by 
means  of  an  absorbent  moisture,  preserving  the  air  about  the  machine  nearly  uniformly  dry.    Also,  the  in- 
sulating covering  or  box,  as  described. 

117.  Ni"T  Machines;  Andrew  J.  Shepard,  Buffalo,  New  York. 

Claim — 1st,  Perforating  the  punch,  e,  as  described.  2d.  The  cutters,  constructed  and  arranged  relatively 
to  the  dies,  as  described.  3d.  The  combination  of  the  dies  with  the  water  chambers,  1  and  ni,  arranged  Jis 
described,  ith.  The  combination  and  arrangement  of  the  punch,  d,  with  the  water  chamber,  7,  and  opeuiugs, 
as  described, 

118.  Attaching  Spokes  of  Carriage  Wheels  ;  Joel  Y.  Schelly,  Hereford,  Pennsylvania. 

Claim — 1st,  The  ferrule,  furnished  with  rings,  and  applied  in  the  manner  set  forth.  2d.  The  screw  plates, 
welded  upon  the  inside  face  of  the  tire,  in  the  manner  set  forth.  3d,  The  combinatiou  of  (with  suitable  slots 
made  in  the  inside  face  of  the  tire,)  the  bolt,  e,  key-bolt,  g,  and  plate,  arranged  in  the  mauuer  specified,  for 
securing  the  tire  rigidly  in  its  place  upon  the  wheel. 

119.  Manure  Drills;  G.  B.  Singeltery,  Greenville,  North  Carolina. 

Claim — The  arrangement  of  the  plough,  guide  board,  lifting  bar,  guiding  bar,  and  rotating  hopper  or 
receptacle,  as  described. 

120.  IIemp-breaking  Machines;  Stephen  Stafibrd,  Carrollton,  ^Missouri. 

Claim — Constnicting  the  br.ike  with  two  discs  and  heads,  and  uniting  .said  discs  by  means  of  rounds  or 
slats  armed  with  obliquely-set  teeth,  and  arranged  so  that  spaces  shall  exist  between  them,  and  they  can  be 
adjusted  to  give  the  teeth  any  required  obliquity,  as  set  forth. 

121.  Watch  Kets;  John  F.  Sterling,  San  Francisco,  California. 

Claim — A  watch  or  door  key  with  a  hollow  stem  or  pod.  open  at  both  its  ends,  so  that  anything  getting 
into  it  that  would  obstruct  its  action  will  drop  or  be  punched  out  through  the  open  stem. 

122.  Belting  for  Pulleys;  Euclid  C.  Thayer,  Providence,  Rhode  Island. 

Claim — The  manufacture  of  round  belting  by  preparing  the  leather,  or  other  material,  in  the  mode  de- 
scribed, and  rolling  and  twisting  the  same  in  a  spiral  form  with  any  required  number  of  conical  layei-s  in  the 
cylinder,  either  with  or  without  a  cylindrical  space  in  the  centre  of  the  belt,  and  cementing  the  layers  in  the 
process  of  manufacture,  as  described. 

123.  Bee-hives;  T.  S.  Underbill,  St.  Johnsville,  New  York. 

Claim — 1st,  The  arrangement  of  the  movable  frame,  in  combination  with  the  sliding  hive  and  a(\ju9fable 
Bide,  as  set  forth.  2d,  Tlie  arrangement  of  the  adjustiiblo  boards  pl.iced  on  a  frame,  when  said  parts  are  con- 
structed as  described,  and  used  iu  connexion  with  the  sliding  hive,  for  the  purpose  specified. 
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124.  Hand  Car  for  Railroads;  Antony  ■\Vcl8oh,  Cliicago,  Illinois. 

Claim — Tho  movablo  platform,  and  tho  ;ittachmout  tboreto  of  tho  crank  and  wheel,  in  the  manner  set 
forth. 
1:25.  DispExsiN'G  \nTH  Switches  ox  Railroads;  William  Wharton,  Philadelphia,  Ponnsylyania. 

Claim — The  employment  of  a  car  wheel,  i)rovi(le<l  with  one  or  more  treail.s  in  addition  to  tho  ordinary 
tread,  upon  either  the  outer  or  iiuier  liide  (if  sai<I  imllnary  tread,  and  of  tho  same  or  differetit  diameter  as  said 
ordinary  tread,  in  combination  with  additional  raised  rail  or  rails  with  a  gradual  rise,  either  curved  or  straight, 
so  placed  that  such  of  the  said  extra  treads  as  desired  shall  be  caused  to  run  upon  them,  thereby  raising  the 
car  entirely  clear  of  the  ordinary  track,  ami  causing  it  to  follow  the  direction  of  said  raised  rail  or  rails,  whe- 
ther curved  or  straight,  for  the  purpose  of  avoiding  the  necessity  for  railroad  switches,  arranged  as  set  forth. 

126.  Seed  Plan'ters  ;  Wm.  11.  Worth  and  Leonard  Finlay,  Canton,  Missouri. 

Claim — Tho  arrangement  of  the  longitudinally  moving  slotted  plate,  vertical  gate,  sliding  bar,  operating 
lever,  shoes,  and  rotai-y  coulters,  as  descriljed. 

[The  natiiro  of  this  invention  consists  in  tho  arrangement  of  rotai-y  cutters  placed  before  tho  shoes  for 
forming  the  drill,  and  hung  \ipon  a  pivoted  frame  in  such  manner  that  they  will  conform  to  the  irregulari- 
ties of  tlio  surface  of  the  ground  in  the  ojieration  of  planting  the  corn.  It  also  consists,  in  connexion  with 
a  reciprocating  seed  slide  for  depositing  the  seed  in  the  shoe,  in  arranging  a  vertical  gate,  working  in  tho  heel 
of  tho  shoe,  and  operated  by  means  of  a  peculiarly  slotted  jiiece  fixed  to  the  seed  slide,  so  as  to  deposit  the 
seed  in  the  drill  from  the  shoe  at  regular  and  required  intervals  along  the  lino  of  the  furrow;  the  corn  being 
retained  in  tho  heel  of  the  shoo  until  the  lever  is  moved  back  ready  to  receive  another  charge  of  seed.] 

127.  Seed  Planters;  Ileni-y  Bell,  Assignor  to  Fenton  F.  Bogar  and  Joseph  W.  Tidball,  Clinton,  Illinois. 
Claim — 1st,  The  arrangement  and  combination  of  tho  rock  shaft,  cog  segments,  pinion,  crank  shaft, 

ratchet  bars,  springs,  feed  slide,  and  discharge  regulating  valve,  arranged  and  combined  in  tho  manner  set 
forth.  2d,  In  combination  witli  the  above,  tho  arrangement  of  the  treadle  and  hand  lever,  together  and  on 
the  same  fulcrum,  so  that  the  feed  slide  can  be  worked  either  by  the  hand  or  foot,  as  set  forth.  Od,  The  com- 
bination with  the  foregoing  peculiar  arrangement  of  parts  for  droiiping  the  seed,  the  arrangement  of  a  b  c  d, 
for  regulating  the  depth  of  the  furrow-openers,  as  set  forth. 

125.  Kevivifting  Boxe  Black;  Wm.  Bellows,  Assignor  to  self  and  Charles  W.  Smith,  Cincinnati,  Ohio. 
Claim — 1st,  An  apparatus  for  revivifying  bone  black,  arj-anged  and  constructed  as  described.    2d,  Tlio 

flarening  bottomsof  the  retorts,  arranged  and  efimliined  with  the  described  apparatus,  fortlie  purpose  specified. 
3d,  The  flanches,  in  combination  with  the  retorts,  for  the  purpose  of  allowing  for  expansion  and  contraction 
and  replacing  of  retorts,  as  well  as  protecting  internal  heating  surface,  as  described.  4th,  The  chamber  be- 
tween flanches  and  lower  plates,  for  the  purpose  of  preventing  undue  radiation  of  heat,  and  for  the  purpose 
of  passing  off  the  offensive  gases  arising  from  retorts  when  said  chamber  is  combined  with  flanches  and  cover 
plates,  for  the  purpose  described. 

129.  UrDRO-CARBON  Vapor  Apparatus;  George  II.  Bronson,  Assignor  to  self  and  David  Millard,  Cincinnati, 

Ohio. 
Claim — The  arrangement  and  combination  of  the  zigzag  folded  surfaces  extending  over  the  projocting 
edges,  F,  with  the  projecting  edges,  E  c  c  c  c,  &c.,  in  each  of  the  several  cells  or  chambers  of  the  impregnating 
apparatus,  in  the  manner  set  forth. 

130.  Churn;  Mortimer  S.  Ilarsha,  Assignor  to  self,  Rufus  S.  Sanborn,  and  H.  B.  Jones,  Sycamore,  Illinois. 
Claim — An  entirelj'  stationary  brake-dash,  in  combination  with  a  cream-receiver,  made  to  rotate  on  a  ver- 
tical or  upriglit  shaft,  as  described. 

131.  Gravel  Cars  ;  Thomas  C.  Hendry,  Assignor  to  self,  J.  Dillworth,  and  F.  E.  AsKin,  Conyers,  Georgia. 
Claim — The  combination  of  the  double  inclined  bottom  and  swinging  doors,  the  latter  being  operated  by 

the  rods,  bar,  and  lever,  as  set  forth. 

132.  Connecting  Elliptic  Springs  to  Vehicles;  James  W.  Lawrence,  Assignor  to  self,  Henry  Brewster  and 

John  W.  Britton,  City  of  New  York.  ' 

Claim — The  manner  of  combining  and  securing  the  back  axle  and  the  elliptic  spring,  as  described. 

133.  Sewing  Machines;  Charles  Miller,  Assignor  to  George  Ricardo,  City  of  New  York. 

Claim — 1st,  The  combination  with  the  shuttle-driver  of  the  releasing  plate  and  lifter,  as  described.  2d 
The  employment  of  a  shuttle  made  of  two  springs,  in  the  peculiar  manner  described,  in  combination  with  the 
bobbin. 

[This  invention  consists  in  the  employment,  in  combination  with  a  feeding  dog  operating  below  or  at  the 
back  of  the  material  being  sewed,  with  a  simple  reciprocating  rectilinear  motion  parallel  with  the  surface  of 
the  material,  and  a  presser  acting  on  the  top  or  in  front  of  the  material  to  press  it  against  or  towards  tho 
teeth  or  face  of  the  dog,  of  a  plate,  which  may  be  termed  a  releasing  plate,  arranged  on  the  same  side  of  the 
material  as  the  dog,  and  hiiving  a  movement  in  a  direction  perpendicular,  or  nearly  so,  to  tho  face  of  the  m,a- 
terial,for  the  purpose  of  lifting  the  miitcriiil  and  keiping  it  released  from  the  dog  during  the  backward  move- 
ment of  the  latter.  The  invention  also  consists  in  eU'ecting  the  releasing  movement  of  the  .said  releasiu"-  plate 
by  means  of  a  wedge-like  projection,  or  its  ciiuivaUnt,  formed  upon  or  carried  by  a  shuttle-driver. 

134.  Shingle  Machines;  E.  R.  Morrison,  Assignor  to  S.  C.  Hill,  Brooklyn,  New  York. 

Claim — 1st,  The  arrangement  of  the  knife,  H,  and  iirojection,  v,  in  connexion  with  the  reciprocating  bed 
whereby  the  bolt  is  supported  as  the  bed  passes  underneath  it  during  the  cutting  or  riving  operation.  2d' 
The  employment  or  use  of  the  planers  or  knives,  c  c,  operated  by  the  plates,  bar,  and  ledge  or  projection,  p! 
on  the  bed,  as  described. 
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135.  Apple-parer,  Corer,  and  Slicer;  John  I.  Armtield,  Jamestown,  North  Carolina. 

Claim — The  combination  of  the  two  levers,  n  c,  connected  by  the  link,  one  lever,  B,  being  provided  with 
the  cutter,  and  the  other  lever,  c,  having  one  end  fitted  on  tho  arbor,  as  set  forth. 

136.  Cattle  Pumps  ;  John  Augspurger,  Trenton,  Ohio. 

Claim — 1st,  The  combination  and  arrangement  of  tho  platform,  levers,  springs,  weights,  rods,  and  brake 
wheels,  oiierating  as  set  forth.  2d,  The  arrangement  of  the  float,  rod,  and  valve,  in  the  described  combina- 
tion with  and  relation  to  the  bucket  and  hinged  platform,  operating  in  the  manner  explained. 
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137.  Locomotive  Tuaction  TEmcLEs;  John  H.  Bailey,  Sand  Ford,  Indiana. 

Claim — Ist,  The  means  employed  for  rotating;  or  communicating  power  to  the  wheels,  d  d,  to  wit:  the 
fixed  pinion,  p,  on  the  shaft,  loose  oi'  sliding  pinions,  q  q,  wheels,  s,  pinions,  v.  and  toothed  rims,  as  described. 
2d,  The  combination  of  the  wheels,  j  d  d,  when  applied  to  a  traction  engine,  and  arranged  fur  joint  operation, 
as  set  forth. 

[This  invention  is  more  especially  designed  for  agricultural  purposes,  such  as  the  drawing  of  gang  ploughs, 
harrows,  seeding  machines,  <tc.  The  invention  consists  in  a  peculiar  arrangement  of  the  driving  gear,  and 
the  manner  of  applying  the  power  thereto,  whereby  the  machine  is  placed  under  the  perfect  control  of  the 
driver  or  attendant.]  • 

138.  Blankets  for  Printixg  ;  S.  W.  Baker,  Providence,  Rhode  Island. 

Claim — A  rubber  or  gutta  percha,  or  other  elastic  printing  bariVl  or  blanket,  having  either  roughened  sel- 
vages or  margins,  or  the  whole  of  its  surface  roughened,  aa  set  forth. 

139.  IVrexch;  A.  J.  Bell,  Greenupsburgh,  Kentucky. 

Claim — The  combination  of  the  jointed  lever,  wedge,  and  tooth,  with  the  sliding  jaw  and  bar,  as  described. 
liO.  Hoisting  Machines  ;  Albert  Betteley,  Boston,  Massachusetts. 

Claim — 1st,  Bringing  the  car  to  a  stop  whenever  (while  in  motion)  its  door  may  be  opened,  by  causing 
the  shipper  rope  to  bo  pinched  or  held,  as  described.  2d,  The  arrangement,  substantially  as  specified,  for 
causing  the  car  to  be  stopped  at  proper  times  and  places,  said  arrangement  consisting  of  cam,  spring,  levers, 
operating  together  and  upon  the  shipper  cord. 

141.  Arrangement  for  Supplying  Air  to  the  Furnaces  of  Steam  Boilers  from  the  Wheel-houses  of  Steam- 

ers; Louis  Brandt,  Indianola,  Texas. 
Claim — Supplying  air  under  pi-essure  to  the  furnace  or  furnaces  of  steamers,  by  means  of  the  paddle- 
wheel  and  the  peculiar  curved  pipe  with  water  escape  passage  leading  from  the  casing  or  housing  of  the  same 
to  the  fire,  or  under  the  grates  of  the  furnaces,  as  set  forth. 

142.  Corn  Shellers  ;  B.  Bridendolph,  Clear  Spring,  Maryland. 

Claim — The  differential  feeding  and  shelling  screw,  constructed  as  described,  in  combination  with  the 
spout  or  trunk  and  face  wheel,  arranged  and  operating  together  in  the  manner  described. 

140.  Wagon  Brakes;  Robert  D.  Brown,  Prattsburgh,  New  York. 

Claim — The  combination  and  arrangement  of  the  brake  mechanism,  lever,  and  connecting  rod,  when  the 
latter  is  att-iched  directly  to  the  front  axle,  so  as  to  be  operated  by  the  backward  movement  of  the  front  truck; 
the  said  movement  being  allowed  bj'  the  slot  in  the  reach  or  coupling  bar,  and  the  roller  in  the  bolster. 

144.  Skirt  Supporters;  Henry  F.  Brown,  Chagrin  Falls,  Ohio. 

Claim — An  improvement  in  the  supporter  aforesaid,  by  connecting  the  hoops  or  bands  by  a  clasp  or  in- 
flexible joint. 

145.  CoAL-siFTERS ;  Joseph  P.  Buckland,  Chicopee  Falls,  Massachusetts. 

Claim — 1st,  A  dumping  or  tipping  sieve  provided  with  a  movable  tail-piece  or  gate,  so  arranged  that  the 
tipping  or  slanting  of  the  sieve  causes  the  opening  of  the  end  or  side  of  the  same,  for  the  free  passage  of  the 
coal  or  other  substance  sifted.  2d,  A  combination  of  the  scrolls  and  csims  with  the  sieve,  arranged  in  the 
manner  described. 

146.  Breech-lo.uding  Fire  Arms  ;  Bethel  Burton,  Brooklyn,  Xew  York. 

Claim — The  construction  and  relative  arrangement  of  the  breech-supporter  with  the  sliding  breech,  sec- 
tional screw,  guide  slot,  and  pin,  as  set  forth. 

147.  Hold-backs  ;  R.  W.  Carrier,  Sherburne,  Xew  York. 

Claim — The  combination  and  arrangement  of  the  open  hold-back  loop  or  ej'e,  pivoted  lever  stop  bar, 
■which  has  an  extension  or  heel  on  its  lower  end,  and  the  flat  spring,  as  set  forth. 

[This  invention  relates  to  an  improvement  in  the  metal  loops  or  eyes  that  are  attached  to  the  thills  of 
■vehicles,  to  receive  the  straps  of  the  harness  by  which  the  vehicle  is  held  back  in  descending  hills.  The  iii- 
Tention  consists  in  having  the  loops  or  eyes  provided  with  yielding  bars  or  studs  at  their  front  sides,  so  that 
the  straps  may  detach  themselves  as  the  horse  passes  out  of  the  thills.  The  object  of  the  invention  is  to  allow 
the  horse  to  be  readily  detached  from  the  vehicle  when  necessary,  and  not  permit  the  hold-back  straps,  as 
liitherto,  to  form  a  positive  connexion  with  the  thills,  which  is  a  fruitful  source  of  accident.] 

148.  Gate;  S.  W.  Chamberlain,  Three  Oaks,  Michigan. 

Claim — The  arrangement  and  combination  of  the  gates,  posts,  arms,  links,  and  levers,  in  connexion  with 
the  cords,  constructed  as  set  forth. 

149.  Attaching  Handles  to  Cutlery;  Mathew  Chapman,  Greenfield,  Massachusetts. 

Claim — Securing  handles  to  cutlery  and  other  tools  or  implements,  by  having  a  screw  thre-id  formed  on 
the  tangs,  and  provided  with  plane  longitudinal  surfaces  in  connexion  with  the  cylinder  or  nut  fitted  in  the 
handle,  and  hammered  or  compressed  to  lit  the  screw  and  its  plane  surCices,  as  set  forth. 

150.  Construction  of  A'ault  Lights  ;  John  B.  Cornell,  City  of  Xew  York. 

Claim — Producing  an  improved  illuminating  plate  by  the  process  of  combining  the  illuminating  and 
metallic  portions  of  said  plate  with  eacli  other,  in  the  manner  set  forth. 

151.  Steam  Talyes;  C.  W.  Corr,  Carlinville.  Illinois. 

Claim — 1st,  Providing  the  extremity  of  the  driving  shaft  within  the  steam  chest,  with  a  slot  to  receive 
the  head  of  the  valve  stem,  and  permit  the  self-adjustment  of  said  head  within  the  slot.  2d,  The  arrange- 
ment of  the  screw  threads  upon  the  valve  and  valve  stem,  so  that  the  valve  will  ai^just  itself  if  the  friction 
becomes  too  great. 

152.  Apparatus  for  Preserving  Grain;  Louis  Michel  Francois  Dovere,  Paris,  France ;  patented  in  France, 

March  28, 1S54. 
Claim — The  method  of  constructing  or  arranging  air-tight  chambers  or  granaries  for  the  preservation  o 
corn  and  otlier  grain,  as  described. 

153.  Stone-loading  Wagons  ;  Xathaniel  Drake,  Newton,  Xew  Jersey. 

Claim — The  employment  or  use  of  the  shaft  with  one  or  more  drums  placed  loosely  on  it — tlie  shaft  and 
drums  being  provided  with  ratchets,  in  combination  with  the  pawls  and  the  adjustable  bar,  provided  with  tho 
pulleys,  the  whole  being  applied  to  a  mounted  frame,  and  arranged  as  set  forth. 
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154.  Anti-friction  Boxes;  Joseph  L.  Button,  Sr.,  Pliiliuiclpliia,  Pennsylvania. 

Claim — Interposing  between  a  lovolvinjr  ami  stationary  snrlaee  any  convenient  nninber  of  beveled  anti- 
friction idlleiH,  so  formed  that  tlie  jKirtion  of  eacli  roller  on  \\l)ieli  the  revolvinR  surface  beara  ahull  be  larger 
in  diameter  than  the  portion  or  portions  of  the  roller  which  bear  on  the  atationary  pluto. 
loo.  I'LATFor.M  Scales;  TliaihUus  Fairlmiiks,  St.  .Johnsbury,  Vermont. 

Claim — The  arrangement  anil  application  of  the  yoke  stirrups,  their  concave  steps  or  bearings,  and  tlio 
jiivots  of  the  two  niuUiplyinf;  and  transmitting  levers,  as  specified.     Also,  combining  with  Die  rod  and  the 
yoke  ai)plied  thereto,  as  described,  the  caj)  or  bonnet,  being  for  tlie  purpose  speciiied. 
Iu6.  Platform  Scales;  Thaddeus  Fairbanks,  St.  Johnsbury,  Vermont. 

Claim — Supporting  the  fulcrum  of  a  transmitting  lever  by  the  platform  or  an  extension  therefrom,  as 
specified.  Also,  the  comliinatiou  of  the  rocker  block  with  the  stiriup  link,  and  the  bearing  jiinsor  knife  edges 
of  the  connected  levers,  as  described.  Also,  constructing  the.  ]ilattonn  frame  with  the  pa.ssages  through  each 
of  its  end  timbers,  and  for  the  reception  of  the  inferior  arms  of  the  multiplying  levers.  Also,  ])roTiding  sucli 
platfoini  with  loop  passages  leading  downward  out  of  the  lever  passages  made  ia  the  end  timbers,  as  de- 
scribed. 

157.  Pipe  Moui-wxa  ;  John  Firtli  and  John  Ingham,  Phillipsbnrgh,  New  Jersey. 

Claim — 1st.  The  eni))loym"nt  oruseof  the  flexible  elastic  ring,  in  connexion  with  the  body  pattern,  flasks, 
and  bottom  plate,  for  the  purjiose  sjiccified.  2d,  Blackwashing  the  moulds  by  means  of  a  brush,  or  an  equiva- 
lent device,  supplied  with  the  black wiish  and  passed  through  the  moulds,  as  set  forth. 

158.  Screw  Taps  ;  'NVm.  and  Hubert  Foster,  City  of  New  York. 

Claim — The  combination  of  the  oblique-backed  taps  and  slotted  collar,  with  the  tapering  or  conical  stock, 
80  that  on  turning  the  collar  the  cutting  threads  of  the  taps  will  be  released  from  the  nut,  and  thus  allow  the 
tool  to  be  withdrawn. 

159.  Belt-fastesings;  William  Frazior,  Hartford,  Connecticut. 

Claim — The  arrangiment  of  duplicate  plates,  A  B,  of  raw  hide,  or  other  flexible  or  suitalile  material,  and 
in  providing  one  (or  both)  of  the  jilates  with  metallic  hooks,  which  hooks  are  made  to  pass  through  the  per- 
forations in  the  belt,  and  in  the  plates,  A  or  u,  to  connect  and  hold  the  two  ends  of  the  bolt  together  (iu  con- 
tradistinction for  the  use  of  the  metallic  plates,  screws,  lace-leather,  &c). 

160.  Manufacture  of  Caoutchouc  Belting;  Dennis  C.  Gately,  Newtown,  Connecticut. 

Claim — The  method  described  of  manufacturing  belts  or  bands  of  India  rubber  or  gutta  percha,  consist- 
ing iu  placing  them  iu  contact  with  sheets  or  strips  of  paper  or  cloth,  having  a  smooth  enameled  or  polished 
surface,  and  then  heating  them,  as  described. 

161.  STE.iM  Excav.vtobs  ;  TV.  G.  Goodale  and  R.  L.  T.  Marsh,  Centralia,  Illinois. 

Claim — 1st,  The  combination,  with  a  locomotive  steam  engine,  of  an  earth  elevator  and  suitaTde  earth 
receptacles,  so  that  the  machine  may  be  lunved  by  its  own  power,  under  the  guidance  of  an  attemlant,  to  tha 
spot  to  be  excavated:  then  be  made  to  load  itself  and  transport  the  load  to  the  desired  place  for  discharge,  in 
the  manner  set  forth.  2d,  The  combination  with  an  excavating  machine,  made  as  sot  forth,  of  a  railioad 
track,  as  shown,  with  or  without  the  turn-tables. 

162.  Skirt-supporters;  D.  B.  Hale,  City  of  New^yo^k. 

Claim — The  wai.st,  in  combination  with  the  extension  expanded  by  the  insertion  of  hoops,  having  their 
cuds  connected  by  tying  them  and  forming  entire  circles,  in  the  manner  set  forth. 

163.  Chairs  for  Bailroads;  H.iyward  A.  Harvey,  City  of  New  York. 

Claim — Forming  the  chair  with  lips  extending  over  the  web  or  base  of  the  rails,  and  with  a  groove,  or 
equivalent  reception  for  a  wedge — but  this  1  only  claim  when  combined  with  a  wedge  to  be  driven  across  the 
longitudinal  plane  of  the  rails,  and  passing  under  the  base  of  the  two  rails  to  force  and  hold  them  up  against 
the  lips  of  the  chair,  aud  to  form  a  base  or  rest  for  the  base  of  the  ends  of  the  two  sections  of  rails  to  rest  on, 
as  specified. 

164.  Shoes  and  Gaiters  ;  Alexander  Hay,  Philadelphia,  Penn.sylvania. 

Claim — Inserting  in  the  shoe  oi-  gaiter,  at  the  points  where  it  is  to  be  fastened,  a  piece  or  pieces  of  elastic 
rubber  cloth,  for  the  pvirpose  of  fastening  the  shije  or  gaiter  with  hooks  and  eyes,  or  buttons,  or  buckles,  as 
described,  aud  thereby  dispen.sing  with  shoe  strings. 

165.  Door-fastener;  George  V.  Hazard,  Torrey,  New  York. 
Claim — The  part,  a,  constructed  and  arranged  as  set  forth. 

166.  Bat-trap;  Simp.son  S.  Henderson,  Oxford,  Ohio. 

Claim — The  combination  of  the  springs  with  cone  spools,  catch,  detent,  and  bait  wire,  fjrming  the  trig- 
ger and  striker,  the  whole  operating  in  the  manner  set  forth. 

167.  Clothes-dryer;  D.  K.  Kickok,  Morrisville,  Vermont. 

Cl.aim — The  internally-grooved  hub  and  spring  catch,  in  combination  with  hollow-headed  shaft,  headed 
pin,  and  securing  cord,  as  set  forth,  when  arranged  with  hub,  braces,  arms,  and  cord. 

168.  llYDao-CARBON  A'apor  Apparatus;  Levi  L.  Hill,  Greenport,  New  York. 

Claim— The  combination,  with  a  vaporizing  vessel,  of  the  bellows,  air  receiver,  and  eduction  pipe,  aa 
shown,  or  in  an  eijuivalent  manner. 

169.  Stump  Extractors;  Edwin  Ilosmer,  Bedford,  Massachusetts. 

Cl.dni— The  improved  lever  and  hook  stump  extractor,  as  constructed,  with  the  combination  of  the  hold- 
ing tongue  and  its  supporter,  and  with  each  united  by  a  universal  joint,  iu  manner  specified. 

170.  Machine  for  Cutting  Paper;  Thomiis  W.  Houchiu,  Worcester,  Massachusetts. 

Claim— The  combination  and  arrangement  of  the  kuife,  slides,  and  connecting  bar,  with  couiiling  arms, 
eccentrics,  and  shaft,  as  set  forth. 

171.  Iron  Plate  Jail;  Enoch  Jacobs.  Cincinnati,  Ohio. 

Claim — In  the  construction  of  jails  and  prison  houses,  the  improved  iron  walls  for  the  same,  consisting 
of  tlie  following  parts,  arranged  and  united  as  set  forth,  to  wit:  the  entire  wall  plates,  a.  having  their  edges 
clos'ly  abutting  tli(:  j.iint  plates,  urnted  to  and  uniting  the  plates.  A,  by  rivets,  wliiili  liave  their  riveted  ends 
inwards,  aud  counter-sunk  to  the  depth  of  the  thickness  of  the  plates,' a,  in  the  mauuer  set  forth. 
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172.  Geavisg  Docks;  Wm.  A.  Kenrick  and  George  n.  'Whitcher,  Boston,  Massachusetts. 

Cliiim — The  floating  dock  and  the  stationary  receiving  basin  or  tank,  in  combination  and  as  fnrnished, 
not  only  with  one  or  more  connexion  pipes  and  g-.itis  Ibr  the  discharge  of  water  from  the  dock  into  the  tank, 
or  vice-versii,  but  with  one  or  more  passages  and  gates  arranged  in  the  tank,  so  as  to  either  discharge  water 
tlierefroui  into  the  sea,  or  admit  it  to  pass  from  the  sea  into  the  tank.  Also,  the  elevating  slide,  in  combination 
witli  a  connexion  pipe  of  the  dock,  and  a  deep  opening  made  in  the  tank,  the  said  slide  being  arranged  there- 
with, and  connected  with  the  dock,  as  specified. 

173.  Car  Trucks  ;  Henry  Kipple  and  Jacob  D.  Bullock,  Philadelphia,  Pennsylvania. 

Claim — The  bolster  and  platform,  with  the  intervening  springs  of  any  suitable  construction,  in  combina- 
tion with  the  inclined  links,  their  sockets,  and  the  pins,  arranged  on  the  truck,  as  set  forth. 

174.  PL\NO-roETES;  John  G.  Kunze,  City  of  New  York. 

Claim — 1st,  Supporting  the  bridge  on  columns  or  distance  pieces,  to  admit  any  number  of  braces  for  the 
hitch  plate,  between  the  strin<rs  and  the  top  of  the  sounding-board,  and  likewise  to  admit  of  a  greater  vibra- 
tion of  the  sounding-board,  in  the  manner  descrilxd.  2d,  The  arrangement  of  additional  braces  to  the  hitch 
plate,  situated  between  the  strings  and  the  tup  of  the  sounding-board,  and  connecting  said  braces  with  the 
braces  or  the  wooden  truss-work  situated  between  the  frame,  in  the  manner  set  forth.  3d,  The  application 
of  a  bottom  sounding-board  when  in  connexion  with  a  lower  metallic  frame  or  hitch  plate  covered  ^vith  strings, 
in  the  manner  described.  4th,  The  elastic  spring  brace  to  connect  the  two  sounding-boards  together,  for  the 
purpose  described.  5th,  The  arrangement  of  the  strings  in  two  rows,  with  the  use  of  a  curved  hammer  line, 
ill  {>iano-fortes  where  the  action  strikes  the  strings  from  above  downwards. 

175.  Breech-loadixg  Fiee  Arms;  Kichard  S.  Lawrence,  Hartford,  Connecticut. 

Claim — 1st,  The  comtiination  of  the  dttachaljle  plate,  between  the  barrel  and  the  sliding  breech,  with  the 
expanding  ring,  as  set  forth.  2d,  In  combination  with  the  sliding  breech  and  plates,  I  claimthe  hollow  nipple 
situated  in  the  centre  of  the  gas  chamber,  and  projecting  forward  nearly  or  quite  to  the  lace  of  the  breech,  iis 
Bet  forth. 

[This  invention  relates  to  that  description  of  breech-loading  fire  arms  which  have  what  is  commonly  known 
as  the  ■•  sliding  breech."  It  consists  in  making  the  sliding  breech  of  two  pieces — one  of  which  piec<?s,  consti- 
tuting the  entire  back  of  the  breech,  has  in  it  a  cylindrical  cavity  larger  than  the  bore  of  the  barrel,  and  the 
other  of  which,  constituting  the  entire  face,  has  a  counter-sunk  projection  which  enters  and  fits  the  said  cavity 
in  such  a  manner  that  the  said  projection  combines  with  the  said  cavity  to  form  a  g.os  chamber  in  the  rear  of, 
and  of  larger  bore  than  the  barrel,  and  communicating  with  the  barrel  bj- a  suitable  opening  in  the  front  part 
of  the  breech,  which  admits  the  gases  into  the  said  chamber  at  each  discharge,  to  force  apart  the  two  pieces 
of  the  breech,  and  cause  the  fiont  pieces  to  form  a  perfect  gas-tight  joint  with  the  rear  end  of  the  barrel;  and 
thus,  while  preventing  any  loss  of  the  explosive  force,  preventing  the  corrosion  of  the  face  of  the  breech,  and 
permitting  it  to  slide  with  perfect  freedom  after  frequently  and  quickly  repeated  firing.  It  further  consists 
in  the  employment,  in  combination  with  the  so  constructed  breech,  of  a  hollow  cone  situated  in  the  centre  of 
the  cavity  of  the  rear  portion  of  the  breech,  and  projecting  nearly  even  with  the  front  face  of  the  breech,  for 
the  purpose  of  communicating  the  fire  from  the  cap  or  other  priming  to  the  cartridge  or  charge  in  an  exact 
line  with  the  centre  of  the  bore  of  the  barrel.] 

176.  Stave  Machines  ;  James  Little,  Evansville,  Indiana. 

Claim — The  adjustable  bed,  in  combination  with  the  rod  and  leyer,  arranged  to  operate  as  set  forth. 

177.  Water  Traps;  James  A.  Lowe,  City  of  New  York. 

Claim — The  water  trap  shown,  when  cast  without  a  seam  (in  lead  or  composition). 

178.  Fertilizees;  James  J.  Mapes,  Newark,  New  Jersey. 

Claim — The  production  of  the  fertilizers  for  soils,  by  the  combination  of  dried  blood  with  the  compound 
which  I  have  herein  specified  as  my  improved  superphosphate  of  lime,  or  any  equivalent  therefor,  substan- 
tially'the  same. 

179.  Clasp  foe  HrrcHnrG  Straps;  M.  R.  Margerum  and  T.  P.  Marshall,  Trenton,  New  Jersey. 

Claim — The  arrangement  of  the  hole  and  the  key,  in  combination  with  the  sliding  part  for  &stening 
hitching  straps,  as  described. 

180.  'Wood  Screws;  Charles  Millar,  TJtica,  New  York. 

Claim — The  construction  of  wood  screws  having  a  shank,  or  that  portion  of  the  wire  lying  between  the 
thread  and  the  head  of  the  screw  reduced  in  its  diameter,  so  that,'without  any  enlargement  of  the  orifice  be- 
yond that  made  bj'  the  stem,  the  screw  may  be  driven  home  without  increase  of  friction  at  the  shank,  and 
without  injury  to  the  screw  or  to  the  hold  thereof  upon  the  fibres  of  the  wood,  as  described. 

181.  TTashees  ;  George  Miller  and  Caleb  M.  Andrews,  Providence,  Khode  Island. 

Claim — -A  washer,  constructed  of  a  leather  strip  wound  in  coU  form,  and  with  or  without  the  interposition 
of  other  substances  between  its  convolutions,  as  set  forth. 

[This  invention  consists  informing  the  washers  by  winding  leather  strips  of  any  convenient  width  in  coil 
form,  whereby  the  sides  or  faces  of  the  washers  present  the  grain  or  fibre  of  the  leather  endwise  to  the  run- 
ning or  working  surfaces  of  articles  to  which  they  are  applied.  The  convolutions  of  the  leather  may  be  con- 
nected by  cement ;  and.  in  certain  cases  where  necessary,  soft  metal  plates  or  other  suitable  substance  may 
be  interposed  between  the  convolutions  in  order  to  protect  the  leather  from  wear.] 

182.  Shitttles  for  Sewixg  Machi>t:s  ;  G.  W.  Jlitchell,  Jackson,  Tennessee. 

Claim — The  shuttle,  fomied  with  an  open  cavity  through  it  in  a  transverse  direction  to  its  movement, 
with  the  bobbin  to  fit  the  cavity,  the  heads  of  the  bobbin  forming  a  part  of  the  sides  of  the  shuttle,  and  being 
kept  in  position  by  the  sides  of  the  shuttle  race  or  carrier,  as  described. 

183.  Platfoem  Scales;  Amos  E.  Morey,  St.  Louis,  Missouri.  . 
Claim — The  specific  arrangement  of  the  braces  with  the  lever  and  the  head,  as  described. 

184.  Nail  Plate-feeder;  John  Newell,  Lowell,  Massachusetts. 

Claim — 1st,  In  combination  with  a  magazine  for  contiiining  a  pile  of  plates,  an  automatic  driver  that 
takes  the  under  plate  of  the  pile,  and  feeds  it  up  toward  the  cutters  in  regular  succession,  as  described.  2d, 
In  combination  with  the  automatic  driver,  the  geared  hub  and  segment,  and  hinced  lever,  R.  for  turning  ami 
moving  the  nail  plate  to  the  driver  and  to  the  cutters,  as  described.  3d,  In  combination  with  the  driver  or 
the  carriage  to  which  it  is  connected,  the  lever,  s,  with  its  several  connected  parts,  for  throwing  out  and  hold- 
ing out  of  gear  the  feeding  devices,  while  the  driver  is  in  the  act  of  bringing  up  a  fresh  nail  plate.    4th,  In 
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combination  with  the  feedins  shaft  find  its  grooves,  tlie  pivoted  switch  on  the  cnrriago,  for  the  purpose  of 
giviiij;  said  carriage  a  rapid  I'otatiiig  and  partial  advanced  motion,  and  a  slow  feed  motion. 

185.  Skeleton'  Skirts;  Cresar  Neumann,  City  uf  New  York. 

Claim — The  spring  joint  or  hinge,  arranged  as  specified,  by  which  the  hoops  can  he  contracted  and  ex- 
panded, iu  the  manner  set  forth. 

186.  Preserve  Caxs;  Carlton  Newman,  Birmingham,  Pennsylvania. 

Claim — The  use  of  the  loose  or  detached  elastic  hand,  when  nsrd  in  connexion  with  the  flaring  rim  or  lid, 
rib  or  ridge,  and  groove,  in  the  neck  of  the  jar,  or  the  equivalents  of  said  rim,  ridge,  and  groove,  arranged  as 
described. 

187.  Cotton'  Gins;  D.  G.  Olmsted,  Yicksluirgh.  Jlississippi. 

Claim — 1st,  Feeding  the  cotton  into  the  roll  box  through  a  hulling  grate,  so  as  to  exclude  the  principal 
liuUs  and  trash,  wliilr  tlu'  seed  cotton  is  adniitt  d.  ^d.  The  projections  at  the  intersection  of  the  ribs  of  the 
ginning  grate,  and  extinsion,  for  the  purpose  of  directing  the  cotton  past  the  seed  space  at  the  lower  edge  of 
the  hulling  grate,  in  coniliinatiun  with  said  grate,  od.  The  arrangement  of  the  air-ilirecting  ])artition.  con- 
Btructed  as  described,  in  combination  with  the  hatchel  cylindiT,  for  the  purpose  sjiecitied.  at  tie'  same  time 
disclaiming  its  use  in  any  other  manner  or  connexion.  4tb,  The  extensions,  when  ananged  as  continmition* 
of  the  brush  wings,  around  the  ends  or  beads  of  the  bnr--b  cylinder,  for  the  purpose  specified — while  I  dis- 
claim the  use  of  wings  or  fans  on  the  ends  of  the  brush  cylinder  unconnected  with  the  brush  wings. 

188.  Pipe  Cocplings;  Charles  G.  Page  and  Kalpli  J.  Falconer,  Washington  City,  D.  C. 

Claim — Combining  the  lateral  or  transverse  movement  of  the  male  and  female  sections  with  an  endwise 
movement,  to  effect  the  tightening  of  said  sections,  as  set  forth. 

189.  Door  Bolts;  Charles  Grafton  Page,  Washington  City,  D.  C. 

Claim — The  locking  of  bolts,  when  bolted  or  shut,  by  means  of  rotary  handles  moving  with  the  bolts, 
and  operating  ui)on  the  principles  set  forth. 

190.  Manufacture  of  Rubber  Articles  ;  Du  Bois  D.  Parmelee,  Salem,  Assignor  to  John  A.  Greene,  Beverly, 

Massachusetts. 
Claim — The  employment,  in  the  manufacture  of  India  rtibber  sheets,  whether  combined  or  not  with  cloth, 
and  when  the  same  are  to  be  treated  in  the  cold  way  to  effect  the  change,  as  describi'd.  on  either  side  of  the 
tank  containing  the  hermizing  solution,  of  a  feeding  mechanism,  so  arranged  and  operated  that  the  sheet  may 
be  fed  in  and  out  of  the  tank  at  a  uniform  rate,  and  free  from  injurious  handling  and  draft  or  strain,  in  the 
manner  set  forth. 

191.  Machine  for  Forming  IIubs;  William  Patterson,  Constantine,  Michigan. 

Claim — In  combination  with  the  swivel  nut  having  a  yielding  or  spring  seat,  the  adjustable  collar,  and 
cutter  shaft  for  causing  the  cutter  to  form  a  shoulder  in  the  hub,  in  a  plane  parallel  to  the  end  of  the  hub, 
while  the  cutter  is  carried  and  fed  by  an  inclined  screw  shaft,  as  described.  Also,  the  combination  of  the 
guiding  spring  bar  and  its  adjusting  screws  with  the  slide,  centre  disc,  and  cutter  shaft,  for  the  purpose  of 
boring  out  the  interior  of  the  hub  and  cutting  off  the  ends  of  the  spokes,  and  thereby  prevent  the  latter  from 
resting  and  pressing  unequally  on  the  box  or  on  the  exposed  iiart  of  the  axle. 

192.  Heating  Apparatus  ;  Calvin  Pepper,  Albany,  New  York. 

Claim — The  use  of  fine  silicious  sand  for  radiating  heat  according  to  the  application  thereof,  as  described, 
the  radiation  being  principally  from  the  sand,  and  the  radiation  from  the  sand  coming  fVnni  lictwecn  the 
meshes  of  the  tine  wire  gauze  screen,  or  the  openings  of  minutely  perforated  metal,  or  other  solid  substance, 
the  metallic  gauze  or  ]ierforated  metal  being  used  for  the  purpose  of  retaining  the  sand  while  admitting  radi.v 
tion  through  its  meshes,  .and  the  sand  being  heated  by  the  fuel  of  wood,  coal,  gas,  burning  fluid,  or  other  fuel, 
or  from  hot  metal,  hot  air,  hot  water,  or  steam  in  stoves,  tubes,  conductors,  or  other  heating  apparatus,  sub- 
stantially as  described,  and  sulject  to  the  disclaimer  and  exceptions  as  stated. 

193.  Stoves  ;  Albion  Ransom,  Albany,  New  York. 

Claim — The  application  to  and  use  with  sheet  or  thin  metal  stoves,  of  an  independent  hood  flue  formed 
and  fitted  for  attachment  to  such  stoves,  as  described,  and  for  the  purposes  set  forth, 
lili.  Rails  for  Street  Railroads  ;  Abraham  Reese,  Pittsburgh,  Pennsylvania. 

Claim — Making  iron  rails  for  street  railroads  of  the  shape  substantially  as  described,  having  on  each  side 
a  he.id  or  projection  at  one  edge  of  the  rail,  with  a  flat  base  extending  from  the  projection  or  head  to  the  other 
side,  both  sides  or  faces  being  finished  alike,  so  that  the  rail  may  be  used  either  side  up,  and  reversed  wheu 
one  side  is  worn  out. 

195.  Gold-washer;  Celestin  Ringel,  San  Francisco,  California. 

Claim — The  combination  of  a  water-wheel  with  a  separating  or  reducing  machine  into  one  apparatus,  by 
using  the  inner  space  ofa  wheel  partlyor  wholly  inclosed  as  a  receiver,  dispensing  iuthis  manner  with  coup- 
lings or  connexions,  and  with  a  second  vessel  or  receiver,  which  would  have  to  be  set  iu  motion  by  the  water- 
wheel. 

196.  Stereoscopic  Apparatus  ;  T.  C.  Roche,  City  of  Now  I'ork. 

Claim — 1st,  The  employment  of  a  skeleton  wheel,  as  described,  for  the  purpose  of  bringing  the  pictures 
before  the  eye  gl.asscs.  2(1,  Placing  the  pictures  together  back  to  back,  and  so  that  one  is  upright  when  the 
other  is  upside  down.  3d,  In  combination  with  the  chain  of  pictures,  I  claim  the  arrangement  of  the  sliding 
partition  and  door,  on  the  side  and  near  to  the  bottom  of  the  bo.x,  as  set  forth. 

197.  Breech-loading  Fire  Arms;  J.  Hunter  Sears,  Brantford,  Canada  West. 

Claim — CondMning  and  applying  the  hinged  breech-])iece  and  the  breech  screw,  as  specified,  so  that  the 
■  force  ai)plied  toa  lever  attached  to  the  screw  may  serve  to  first  withdraw  thescrew,and  after\>ards  throw  out 
the  breech-piece. 

198.  Working  Butter;  Josiah  Seymour,  Coventry,  New  Y^ork. 

Claim— The  construction  and  arrangement  of  the  trav  to  retain  the  fluids  when  desired,  in  wa.«hing  and 
working  over  butter.  Also,  the  man?ier  of  sec  uiing  tlie  tiiiy  to  the  platfoini  or  table,so  as  to  be  easily  tipped 
up  to  drain  oft"  the  fluids  in  cleansini;-.  the  detaehalile  arch  tVanie,  and  rounded  wedged-shaped  butter-worker 
for  spreading  thin  while  salting,  all  in  comliiiration,  as  specified. 

199.  Ships'  Stoves;  George  W.  Slater,  New  Haven,  Connecticut. 

Claim— Forming  the  joints  of  the  thimbles  and  sockets,  attached  respectively  to  the  swinging  flue,  stove, 
and  stationary  flue,  as  set  forth. 
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200.  ScRFACE  COXBESSERS  FOR  Steam  ENGINES ;  Ananias  Smith,  Niagara  Falls,  New  York. 

Claim — 1st.  The  omplnyment,  in  connexion  ■nitli  a  steam  engine  and  its  boiler,  of  a  revolving  bucket 
wheel,  arranged  to  receive  the  exhaust  steam  from  the  engine,  and  made  to  rotate  in  a  reverse  direction  to  its 
issues  in  a  cylinder  or  vessel  containing  water,  from  which  the  hoiler  of  the  engine  is  fid.  the  exhaust  steam 
lieing  condensed  by  direct  impingement  with  and  adding  to  said  feed  water.  2d,  The  combination  with  the 
revolving  bucket  or  wheel  constructed  to  receive  the  exhaust  steam  from  the  engine  and  cylinder,  or  vessel 
containing  the  condensing  liquid  or  feed  water  in  which  the  wheel  rotates,  and  by  direct  contact  with  which 
water  the  exhaust  steam  is  condensed,  in  the  manner  described,  of  a  surface  cooling  apparatus,  formed  by 
providing  said  feed  water  vessel  with  a  j.icket  or  tubes,  or  their  equivalents,  tlirongh  which  a  cooling  liqnid 
is  made  to  pass  or  circulate,  free  from  admixture  with  the  water  iu  the  vessel,  that  directly  effects  the  con- 
densation of  the  steam. 

201.  PiPE-MPPERs;  George  Smith,  City  of  New  York. 

Claim — The  combination  with  the  .slotted  lever  of  the  movable  claw,  grooved  pin.  and  holding  spring, 
so  that  the  claw  may  be  readily  removed  from  one  side  of  the  lever  to  the  other,  thus  forniing  a  right  or  left- 
handed  instrument  at  pleasure,  as  set  forth. 

202.  Lever  Escapement  for  Time-pieces;  Nathan  Spicer,  St.  Paul,  Minnesota. 

Claim — Tlie  combination  of  the  two  sets  of  teeth  on  the  escape  wheel  and  the  single  pair  of  pallets,  or 
their  equivalent,  with  two  or  more  forks  on  the  lever,  operating  upon  and  operated  upon  by  a  single  pin  or 
cylinder  attached  to  the  balance,  operating  as  set  forth. 

203.  Grand  Pianos;  Henry  Steinway,  City  of  New  York. 

Claim — Tlie  arrangement  of  the  strings  of  the  lower  notes,  and  those  of  the  higher  notes  of  a  grand 
Ijiano-furte,  as  described. 

204.  Device  for  Feeding  the  Boit  in  Shingle  Machint:s  ;  Oren  Stoddard,  Busti,  New  York. 

Claim — The  ratchets  aftnchf  d  to  the  feed  shafts,  provided  each  with  alternate  long  and  short  teeth,  and 
operated  by  the  pawls  and  slide  from  the  knife-gate  or  frame,  in  the  manner  specified. 

205.  Invaud  Cocch;  C.  L.  Maillfint,  City  of  New  York. 

Claim — The  method  of  constructing  an  invalid  couch,  arranged  in  the  manner  set  forth. 

206.  Mast-scraper;  Kobert  N.  Tate,  New  London,  Connecticut. 

Claim — An  implement  or  tool,  composed  of  a  steel  plate,  provided  with  one  or  more  concave  edges,  and 
attached  to  a  suitable  tang  or  handle. 

207.  Sewing  Machints;  Joseph  Thome,  City  of  New  York. 

Claim — The  specific  arrangement  of  parts  described,  for  giving  the  appropriate  motions  to  the  needle-bar 
and  to  the  shuttle-driver. 
20S.  Thp.ead  Tensions  for  Sewing  Machines;  E.  L.  Pratt,  Philadelphia,  Pennsylvania. 

Claim — Separating  and  holding  the  coil  at  the  openings  through  which  the  thread  passes  in  and  out  from 
betwei,n  it  and  its  fellow  or  support,  by  means  of  the  strips,  or  their  substantial  equivalents,  for  the  purpose 
of  allowing  a  free  passage  of  the  said  thread  without  causing  friction  on  the  openings,  and  for  the  better  ad- 
justing or  changing  the  thread  whilst  the  spriug  remains  at  the  proper  working  tension,  as  described. 

209.  Repeating  Pistols;  G.  Tigneres,  Covington,  Louisiana. 

Claim — The  rack  and  dog.  in  combination  with  a  sli<ling  trigger,  .irranged  and  operated  as  set  forth. 
Also,  in  combination  with  the  plate,  the  arm,  the  bar,  and  the  plate,  arranged  and  actuated  on  as  described. 

210.  Gridiron;  John  G.  Treadwell,  Albany,  New  York. 

Claim — The  employment  of  the  gauze  wire  screen,  or  its  equivalent,  the  gridiron,  and  the  cover,  when 
the  same  are  nsed  as  specified. 

211.  Attaching  Skates  to  Boots;  Thomas  Spur  'Vrhitman,  City  of  New  York. 

Claim — Uniting  the  skate  iron  to  the  sole  of  the  boot  or  shoe,  in  the  manner  stated, 

212.  Artifictal  Fuel;  II.  Wilverth,  Caseyville,  Kentucky. 

Claim — A  composition  formed  by  mixing  the  mentioned  ingredients  together,  in  the  proportions  and  in 
the  manner  specified,  lor  the  purpose  set  forth. 

213.  Skate  Fastenings;  Edward  Wirths,  City  of  New  York. 

Claim — The  mode  of  att.nching  the  side  pieces  to  the  skate,  for  the  purpose  of  adapting  the  same  to  feet 
of  difftreut  sizes,  when  the  same  shall  be  arranged  and  operaUd  as  set  forth. 

214.  Machines  for  Feeding-up,  Cutting,  and  Pasting  Directions  on  Newspapers,  ic;  Robert  W.  'Vrright, 

New  Uaven,  Connecticut. 
Claim — In  combination  with  a  strip  or  fillet  of  paper,  on  which  the  names  or  addresses  are  cqui-distantly 
arranged,  an  intermittent  feed  motion,  and  a  pasting,  cutting,  and  carrying  device,  working  automatically 
together,  as  described. 

215.  Pipe-cctter;  James  R.  Brown,  Boston,  Assignor  to  self  and  J.  Henry  Norton,  Medford,  Massachusetta. 
Claim — The  pipe-cutting  instrument,  as  constructed  with  the  hinged  and  recessed  jaws,  the  movable  cut- 
ter, the  adjusting  screw,  and  the  si)ring  shank  or  shanks,  extending  from  the  jaws,  aud  having  a  connexion 
hook,  or  its  equivalent,  as  specified. 

216.  Printing  Presses;  Thomas  H.  Burridge,  Assignor  to  self  and  Thomas  TV.  TJstick,  St.  Louis,  Missouri. 
Claim — The  direct  application  of  steam  power  to  the  type  table  of  a  printing  press,  and  in  causing  tho 

same  piston  that  actuates  the  said  table  to  arrest  the  momentum  thereof,  as  described. 

217.  Cotton-packers;  Lewis  S.  Chichester,  Assignor  to  11.  G.  Evans,  City  of  New  York. 

Claim — Pressing  cotton  and  other  fibrous  substances  into  sacks,  by  placing  the  same  on  a  hollow  cylinder, 
fitted  over  an  aperture  of  corresi)unding  diiinn  ter  in  the  flooring,  and  having  clamps  bejiring  or  pre,«sing 
against  the  sack  on  the  cylinder,  and  so  arranged  as  to  allow  the  sack  to  render  or  give  over  the  cylinder  un- 
der the  pressure  of  a  plunger,  while  pressing  the  substance  into  the  sack. 
21S.  Shifting  Tops  for  TVaoons;  Homer  II.  Dikeman.  .\ssignor  to  Ira  Dikeman  k  Son,  New  Haven,  Conn. 

Claim — The  shifting  slide  or  curtain  rail,  in  combination  with  the  jointed  bows,  constructed  as  described. 
219.  Fertilizers;  AV.  D.  Uall.  A.ssignur  to  the  Quinnissiac  Company,  Hamden,  Connecticut. 

CUiiui — Preparing  concentrated  artificial  manure  by  builing  fish  iu  common  fresh  water,  until  the  whole 
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is  thornnpclily  cooked,  thon  romovinq:  it  from  the  vessel,  and  when  sjifficiently  drninod.  sprinlilinp:  on  it  from 
one  to  three  jier  cent.  (hkikiHv  iil"'iit  two  ixr  cmt,)  by  wi'if;lit  of  Knlpliuiic  iicid.  mixing  ihdii.nplily.  and 
drying  hy  solar  or  artificial  luut,  when  tlie  whole  U  effected  substantially  iu  the  manner  and  by  the  process 
described. 

220.  India  KnnDER  Belting;  15.  F.  Lee,  Assignor  to  the  New  York  Itiililier  Co.,  City  of  New  Ydrk. 

Ciiiini — The  combitiaticm  belliiiix  orbandioK  specified. iUid  consisting  of  twoornioro  thicknesses  or  layers 
of  fibrous  material,  cemented  and  (luiUed  together,  as  set  forth. 

221.  I'lANo-FORTE  ACTION;  Fred, Tick  JIathushek,  Assignor  to  self  and  Wellington  Wells,  City  of  New  York. 
Claim — The  combination  of  the  auxiliary  jack,  tlie  resrulatinp;  screws,  the  inii)roved  hammer  butt,  and 

improved  arrangement  of  the  spiral  spring,  with  the  French  action,  arranged  as  .set  forth. 

222.  M.\NUF.\CTURE  OF  India  UuniiKR  Hollow  Moulded  Articles;  D.  D.  I'armelee,  Salem,  Assignor  to  J.  A. 

Greene,  Beverly,  Massacliusetts. 
Claim — Making  hollow  articles  of  india  rubber,  or  its  equivalent,  or  tin  ir  compounds,  when  the  same  are 
to  b' treated   in  the  cold  way.  after  m  lulding  to  effect  the  change,  as  de.scribed,  by  shaping  the  articles  in 
moulds  from  bags  formed  of  such  rubbin-,  and  exhausting  the  air  from  between  said  moulds  and  the  bags. 

223.  Boot  Strap-fastener;  Sylvanus  Walker,  Boston.  Assignor  to  D.  W.  Smith,  Somerville,  Massachusetts. 
Cla'iu — The  described  bjot  strap-fastener,  consisting  of  the  plate  or  shield,  and  hollow  rivets  or  eyelets, 

as  described. 
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224.  Vi.SE  and  Saw-set;  Norman  Allen,  Unionville,  Connecticut. 

Claim — The  vise  formed  of  tin'  bars.  A  A,  witli  jaws  attached,  the  moTahle  bar  being  actuated  by  the 
treadle,  rod.  c,  and  toggle,  or  their  equivalents,  in  comliination  with  the  saw-set  formed  of  the  liar  or  bed,  G, 
attached  to  the  vise  by  the  rod,  f,  and  provided  with  the  beveled  plate,  gauge,  and  adjustable  centre,  as  set 
forth. 

225.  Straw-cutters;  Wm.  II.  Baker,  Daniel  Dean,  and  B.  L.  Fetherolf,  Tamaqua,  Pennsylvania. 

Claim — 1st,  The  double-edged  reciprocating  knife,  in  coiim'xion  with  the  bed,  arranged  to  operate  as  set 
forth.  2il,  The  arrangement  of  the  eccentric,  yoke,  slide,  lever  frame,  ami  bars,  as  described,  for  operating 
conjointly  the  feed  bar  and  (jressure  bed.  3il.  The  eccentric  plate  placed  on  the  shaft,  when  used  in  connexion 
with  the  slide  to  control  its  longitudinal  movement,  for  the  purpose  set  forth. 

226.  Machines  for  Pulverizing  Quartz;  William  Banham,  San  Francisco,  California. 

Claim — The  circular  troughs,  constructed  as  described,  in  combination  with  the  drags  at  the  extremities 
of  the  radial  arms,  constructed  in  the  manner  set  forth. 

227.  Veneering  Machines;  K.  D.  Bartlett,  Bangor,  Maine. 

Claim — The  application  of  the  throat  gauge  to  the  main  and  secondary  cutters,  so  that  both  the  gauge 
and  secondary  cutters  can  be  turned  upward  away  from  the  log,  under  circumstances  and  for  the  purpose  or 
objects  as  set  forth. 

228.  Magneto-electric  Machine;  Q.  W.  Beardslee,  Flushing,  New  York. 

Claim — The  mode  of  operation  of  the  pole-changer,  by  which  the  current  is  made  to  travel  in  the  same 
direction,  as  described. 

229.  Magneto-electric  Machine  ;  G.  W.  Beardslee,  Flushing,  New  York. 

Claim — The  compound  magnet  described,  consisting  of  radial  poles,  arranged  about  a  common  centre, 
and  connected  together  at  their  inner  ends,  as  described.  Also,  forming  such  a  compound  magnet,  with  radial 
poles  connected  at  their  inner  ends,  by  cutting  out  the  radial  poles  and  connecting  rings  from  a  single  plate, 
as  specified.  Also,  in  combination  with  rotating  magnets,  the  insulated  rings  to  which  the  terminal  wires  of 
the  helices  are  connected,  as  described. 

230.  Seeding  Machines;  James  Bouton,  Macon  City,  Missouri. 

Claim — The  arrangement  of  the  wheels,  pipes,  covers,  springs,  and  the  yielding  beam;  also,  the  arrange- 
ment of  the  valve  in  the  hopper,  in  the  manner  described. 

231.  Manufacture  of  Hoes  ;  Samuel  Boyd,  Brooklyn,  New  Y'ork. 

Claim — The  combination  with  the  drop  and  anvil  of  the  drop  opening  and  mandrel,  so  that  after  the  drop 
has  given  its  blow,  it  will  huM  the  hoe  in  place,  and  allow  the  mandrel  to  be  passed  through  it  into  the  hoe, 
to  form  and  finish  the  eye  tlureof,  as  described. 

232.  Guides  for  Sewing  Machines;  0.  0.  Brady,  City  of  New  Y'ork. 

Claim — The  combination  of  the  presser.  having  its  sole  formed  with  a  curve,  a  grooved  toe,  and  a  recess, 
as  described,  and  the  curved  guide  tube,  arranged  relatively  to  the  curved  edge  and  toe  of  the  presser,  as  de- 
scribed. 

233.  Cotton  Seed  Planters;  R.  M.  Brooks,  Greenville,  Georgia. 

Claim — The  arrangement  of  the  wheels,  the  seed-box,  the  handles,  the  bar,  the  braces,  L,  coulter  or  opener, 
covers,  arm,  and  brace,  w,  as  described. 

234.  Ploughs;  R.  M.  Brooks,  Greenville,  Georgia. 

Claim — The  arrangement  of  Iteam,  screw  foot,  notch,  plough  hoe,  opening,  p,  mould-boards,  openings,  U, 
nuts,  and  ludes,  constructed  as  described. 

235.  Top  Props  for  Carriages;  George  Cook  and  II.  I.  Kimball,  New  Haven,  Connecticut. 

Claim — The  combination  of  the  thimble  or  pipe  with  the  screw  bolt  or  standard,  and  the  joint  bars,  con- 
structed as  described. 

236.  Register  for  Railroad  Cars;  S.  F.  Covington,  Indianapolis,  Indiana. 

Claim — The  indicator,  when  operated  in  connexion  with  the  telegraph  instrument,  or  its  equivalent, 
nsing  the  Koman  numerals,  or  their  equivalents,  and  operating  the  same  as  set  forth. 

237.  DrrciiiNG  Machines  ;  Isivic  R.  Crane,  Warsaw,  Missouri. 

Claim — The  arransenKMit  of  the  plough  with  the  frame,  and  the  scoop  and  elevator,  and  the  described 
arrangi  ment  of  devices  for  operating  the  said  plough,  iu  the  manner  descriljed.    Also,  the  arrangement  of 


176  American  Patents. 

devices  wliej-eliy  the  scoop  and  elcTator  of  my  niadiine  is  lowertd  in  and  raised  out  of  the  ditch,  in  the  man- 
ner descrilied.  Also,  the  ai-raugi'uunt  of  the  guide  wheel  with  the  frame, and  with  the  arrangement  of  devicea 
for  oiieiiiting  the  said  wlicel,  as  described. 
23S.  Machine  vor  Tcrxing  Irregular  Forms;  L.  B.  Miller,  Newark,  New  Jersey,  Assignor  to  A.  D.  Crane, 

Uostou,  Massachusetts,  D.  i".  Tompkins,  L.  B.  Miller,  and  C.  T.  Tompkins,  Newark,  and  D.  Uolsman, 

I'assaic,  New  Jti-sey. 
Claim — 1st,  The  double  disc  cutter  head,  constructed  in  the  manner  described.    2d,  The  consolidation  of 
the  separate  cams  into  a  solid  former  or  consolidated  cam.  and  the  iise  of  such  consolidated  cam  or  former, 
in  combination  with  the  said  Crane's  lathe.    3d,  The  use  of  the  levere,  formed  and  adjusted  in  the  cuttera 
head,  as  described. 

239.  llAiLUOAD  Car  CorPLiXGS;  J.  6.  Goshon,  Assignor  to  self,  H.  Euby,  John  Wunderlich,  and  H.  R.  Kuby, 

Shippeusburg,  Pennsylvania. 
Claim — The  longitudinal  moving  shaft,  in  combination  with  the  sprii^  bolt,  arm,  and  projection,  as  set 
forth. 

240.  Lock  ;  G.  W.  Dana,  Durand,  Illinois. 

Claim — 1st,  The  emidoyment  or  use  of  a  series  of  spindles.  G  K.  provided  with  slots  or  recesses,  and  with 
lettered  caps  connected  by  catches,  the  sjjiiidles  being  arranged  directly  with  the  bolts,  as  with  c,  or  indi- 
rectly, by  means  of  wheel,  F.  as  with  B,  cither  or  both,  for  the  purpose  set  forth.  2d,  The  slide  bar,  provided 
vith  the  projections,  arranged  relatively  with  the  slots  and  connected  with  the  guard  wheel,  as  shown,  in  con- 
uexion  with  the  whtel,  r,  and  spindles,  g,  arranged  to  operate  a.s  set  forth. 
2il.  Cloth-holder  rx  Needle-work  ;  Newell  Daniels,  Milford,  Massachusetts. 

Claim — A  ladies'  work-holder,  to  hold  the  work  by  the  action  of  the  piece  towards  and  in  connexion  with 
the  solid  part  of  the  frame,  constructed  and  operating  in  the  manner  described. 

242.  Sleeping  Chairs  for  Kailroad  Cars  ;  John  Danner,  Canton,  Ohio. 

Claim  —1st,  The  limb-supporting  device,  in  combination  with  the  seats,  constructed  as  described.  2d, 
The  combination  with  the  seats  and  I'ramcs  of  the  liacks,  folding  head  rests,  and  slotted  pieces,  arranged  and 
operating  in  relation  to,  and  in  combination  with,  the  limb-supporting  device,  as  set  forth. 

243.  ■Washlng  Machine  ;  L.  A.  Dole,  Salem,  Ohio. 

Claim — The  arrangement  consisting  of  the  tub,  rubber,  hinged  rubber,  slotted  arms,  lever  frame,  and 
hiuged  inclined  links,  in  the  manner  described. 

244.  Clarifying  Ca>t;  Juice;  Francisco  Domenech,  Ponce,  Island  of  Puerto  Eico;  patented  in  the  Island  of 

Puerto  Rico,  August  IV,  1S58. 
Claim — The  method  of  determining  the  amount  of  lime  necessary  to  be  added  to  the  raw  juice,  to  defe- 
cate the  same,  by  the  employment  of  the  volumetric  method,  as  set  forth. 

245.  'Appakaicses  for  Evaporating  Sugar  Juices  ;  Eugene  Duchamp,  St.  Martinsville,  Louisiana. 

Claim — 1st,  The  arrangement  of  a  vertical  boiler  in  front  of  the  furnace,  having  a  funnel,  spiral  con- 
veyor, and  cone,  when  the  whole  are  combined  for  the  purpose  and  in  the  manner  set  forth,  2d,  In  combi- 
nation with  the  above  vertical  boiler,  the  semi-cylindrical  concentrating  boiler,  when  the  same  is  constructed 
and  arranged  in  the  manner  specified. 

246.  Bed  Bottom  ;  A.  M.  Dye,  Clinton,  Illinois. 

Claim — The  attaching  of  the  traverse  bars  of  the  frame  to  the  side  strips,  hymeans  of  the  dovetail  slides, 
and  sockets  or  guides,  provided  with  the  screws,  and  attaching  the  bars  of  the  fiame  to  the  side  strips,  by 
means  of  the  set-screws,  as  specified. 

247.  Amalgamator  :  Lucius  Eddleblute,  Garden  Talley,  California. 

Claim — The  combination  of  the  bai-s  with  the  inclined  or  bevel  slats,  and  inclined  top  and  bottom,  as 
shown,  so  that  the  water  has  an  easy  access,  and  in  its  fall  first  strikes  the  edges  of  the  bars,  and  thus  avoids 
the  washing  of  the  quicksilver,  as  set  forth. 

248.  Bedstead;  Seraphin  Espach,  Cincinnati,  Ohio. 

Claim — The  described  arrangement  and  combination  of  parts  consisting  essentially  of  the  foundation, 
and  its  springs,  posts,  rails,  hooks,  and  their  sockets,  the  braces,  and  their  adjusting  screw,  and  the  lattice 
work-head  and  foot-boaitls. 

249.  Extexsiox  Seats  for  Carriages  ;  Francis  J.  Flowers,  Rahway,  New  Jersey. 

Claim — 1st,  The  oj)cration  and  combination  of  the  raising  bar,  or  its  equivalent,  with  the  pai-ts  A  and  c. 
2d,  The  combination  of  the  recess  with  the  legs.  2d,  Forming  the  joints,  in  combination  with  the  boot,  for 
the  purpose  set  forth. 

250.  Carvixg  Fork;  Henry  Garbanati,  Brooklyn,  New  York. 

Claim — The  permanent  spur  guard  and  the  fulcrum  guard,  in  combination  with  a  carving  fork,  as  de- 
scribed. 

251.  Manufacture  op  India  Rubber  Belting  ;  Dennis  C.  Gately,  Newtown,  Connecticut.! 

Claim — The  improvement  in  the  manufacture  of  machine  belting  or  banding,  composed  whoUyor  in  part 
of  India  rubber  or  gutta  pereha,  the  same  consisting  in  rolling  or  winding  up  the  belt  or  band  with  any  suit- 
able non-adhesive  substance  or  com]iosition  interposed  between  its  folds  or  layers,  and  then  heating  it  in  the 
manner  and  for  the  purposes  described. 

252.  Cultivators;  Henry  Gilliard,  Mount  Hope,  'O'isconsin. 

Claim — The  arrangement  of  the  permanent  circles  and  jointed  bars,  constructed  for  joint' operation,  as 
set  forth. 

253.  Harvesters;  John  Gore,  Brattleboro',  Termont, 

Claim — The  use  of  lever,  constructed  as  described,  in  combination  with  the  tapering  draw  bar  for  elevat- 
ing the  cutting  apparatus  of  the  har^-ester,  in  the  manner  discribed. 

254.  Self-adjusting  Counter  Braces  of  Truss  Bridges;  John  Gray,  Nashville,  Tennessee. 

Claim — The  ajiplication,  to  counter  braces  in  truss  bridges,  of  a  socket  at  the  top,  a  heel  and  key  at  the 
bottom,  by  which  the  counter  braces  in  truss  bridges  are  made  self-tightening  and  adjusting,  as  described. 

255.  JiACHiNE  FOR  PLANING  CURVED  SURFACES;  J.  P,  Grosvcuor,  LowcU,  Massachusetts, 

Claim — The  employment  or  use  of  the  adjustable  or  yielding  feed  rollers,  when  combined  with  a  bearing 
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roller  or  a  proper  bearing  surface,  and  arrangcf]  relatively  with  each  other,  as  described,  to  admit  of  the  feed- 
ing of  circular,  oval,  and  terpentine  forms  to  the  cuttern.  Also,  jibicing  the  rollers  in  an  ailjnstiilili'  frame  or 
box,  o,  fitted  in  an  adjustable  box,  e, and  used  in  connexion  with  tlje  clastic  bars,  or  their  ccniivakiit,  and  the 
bearing  rollers,  whereby  the  frame  or  pattern  may  be  properly  adjusted  and  retained  iu  proper  position  be- 
tween the  rollers  while  being  acted  upon  by  tlie  cutters. 

256.  CincuiAB  Forms;  Joseph  A.  Grunwald,  City  of  New  York;  patented  in  France,  September  20, 1859. 
Claim — 1st,   The  manner  of  weaving  in  a  horizontal  circular  plane  by  means  of  two  or  more  wefts,  and 

an  arrangement  of  warps  jdaeed  alloi  nately  above  and  below  the  weft  thi'cads,  arranged  in  the  manner  de- 
Bcribed.  id,  The  arrangement  of  tlic  weft  bobbin  carriage,  in  combination  with  tlie  arrangement  of  regulat- 
ing the  tension  on  the  weft  tliread,  as  <lescribiil.  3d,  The  arrangement  and  construction  of  the  tension  levers, 
for  the  purpose  of  maintaining  the  tension  of  the  warp  threads  as  well  as  tlie  friction  against  the  warp  bob- 
bins, acting  together  in  the  manner  set  forth.  4tli,  Tlie  arrangement  of  tlio  serrated  pulley,  in  combination 
with  the  rollers,  operating  tcgi-ther  in  the  manner  described,  and  for  tlie  purpose  of  delivering  the  manufac- 
tured article  as  fist  as  finislied  and  at  a  regular  tension.  5th,  The  arrangement  of  the  diseng-aging  gear,  con- 
structed as  described,  and  for  the  imipose  of  throwing  tlie  loom  out  of  gear  as  soon  as  oneof  the  weft  threads 
break,  tlie  same  being  ojieruted  by  a  lever  attached  to  the  weft  bobbin  carriage,  and  acted  upon  liy  the  welt 
thread,  in  the  manner  set  forth. 

257.  Sewing  Machines  ;  James  Harrison,  Jr.,  City  of  New  York. 

Claim— 1st,  The  rotary  needle  guide  disc,  constructed  and  operated  in  the  manner  described.  2d,  The 
arrangement  of  the  following  devices  for  holding  and  operating  the  shuttle,  viz  :  the  arm,  the  revolving  but- 
ton, slotted  to  receive  the  arm,  the  shuttle  case,  rod,  and  its  head,  spring,  and  legs,  all  constructed  as  described. 
3d,  Constructing  the  shuttle  with  the  ridge,  and  holes,  and  thread  space,  as  described.  4th,  Inserting  the 
lever  bar  in  the  needle  bar,  and  operating  it  as  described. 

258.  Gang  Ploughs;  T.  S.  Ileptinstall,  Mendota,  Illinois. 

Claim — The  arrangement  of  the  wheels,  shafts,  spindle,  triangle,  rod,  lever  pole,  regulator,  and  rollers, 
as  described. 

259.  Process  for  Making  Sulphuric  Acid;  Homer  Ilolland,  'vrestfield,  Massachusetts. 

Claim — The  generation  of  sulphuric  acid  by  treating  sulphides  and  nitrates  commingled  in  close  vessels, 
in  connexion  with  the  ordinary  sulphuric  acid  chamber,  and  for  the  purpose  as  set  forth. 

260.  Process  for  the  Production  of  Sulphate  and  Oxides  of  Copper;  Uomer  Ilolland,  Westfield,  Mass. 
Claim — The  production  of  sulphate  of  cop|>er,  together  with  the  oxides  of  copper,  from  its  Tarious  sul- 

phurets,  by  the  use  of  the  nitrate  of  soda,  according  to  the  process  already  described. 

261.  Mode  of  Treating  Metalliferous  Sulphurets;  Ilomer  Holland,  Westfield,  Massachusetts. 

Claim — The  treatment  of  metalliferous  sulpliides  with  the  native  nitrate  of  lime,  or  nitrate  of  lime  and 
magnesia,  in  iron  vessels,  in  the  manner  set  forth. 
202.  Bee-hives  ;  Jesse  Jacobs,  Yellow  Springs,  Ohio. 

Claim — The  "  valve,"  composed  essentially  of  the  vestibule,  an  adjustable  counter-weighted  valve  pedal, 
arranged  in  the  manner  specified. 

263.  Straw-cutters  ;  Aaron  E.  James,  Decatur,  Illinois. 

Claim — Feeding  the  straw  towards  the  knife,  b.y  means  of  two  feed  rolls  between  which  the  straw  passes, 
^vhen  said  rolls  or  cylinders  are  both  operated  simultaneously  by  the  positive  action  of  separate  pawls,  or 
their  equivalents,  working  in  ratcliets  made  and  arranged  in  said  rolls,  in  the  manner  described. 

264.  Watches  ;  Henry  Badim  James,  Trenton,  New  Jersey. 

Claim — Controlling  the  active  length  of  the  pendulous  or  hair  spring  of  a  watch,  or  other  time-keeper 
governed  by  a  balance,  by  means  of  combined  laminsB  of  different  metals,  so  applied  to  act  upon  the  end  of 
the  spring  which  has  been  commonly  fixed  that,  by  an  increase  or  diminution  of  temperature,  the  said  spring 
is  caused  to  be  taken  up  or  let  out  through  the  curb  pins,  or  their  equivalents,  and  so  to  compensate  for  the 
expansion  and  contraction  of  the  said  spring  and  the  balance,  as  described. 

265.  Prep.vration  of  Tobacco  ;  George  Jaques,  Somerville,  3Iassachusetts. 

Claim — The  described  preparation  of  tobacco,  consisting  of  the  soluble  and  volatile  portions,  as  set  forth. 

266.  Apparatus  for  Heating  Water  ;  James  M.  Jay  and  John  Darmer,  Canton,  Ohio. 

Claim — The  combination  and  relative  arrangement  of  the  parts  composing  the  water-heater,  as  set  forth. 

267.  Cotton  Seed  Planters;  Charles  Kesler  and  Fred.  Reinhard,  Columbus,  Texas. 

Claim — The  arrangement  in  a  hopper  of  the  roller,  with  stirring  teeth  and  feeding  teeth,  in  combination 
with  the  perforated  partition  and  the  distrilmtiiig  roller,  as  specified. 

268.  Cotton  Cultivators;  John  Pi.  King,  Raleigh,  Tennessee. 

Claim — The  arrangement  of  the  frame  and  wing  or  mould-board,  cast  solid  together,  extra  landside  with 
its  teuous  and  brace,  with  tlie  cotton  scraper,  as  described. 

269.  Folding  Bedstead;  John  B.  Koch,  City  of  New  York. 

Claim — The  combined  .arrangement  of  the  shoulder  and  eccentric,  both  situated  below  the  rails  and  inside 
the  bedstead,  to  secure  the  side  rails  in  their  ]iroper  place  when  the  bedstead  is  unfolded,  and  at  the  same  time 
to  relieve  the  pins  uf  tlie  strain,  in  the  manner  specifii'd. 

270.  Horse  Hay  Rakes;  Samuel  Lcssig,  Reading,  Penns3-lvania; 

Claim — The  swingletrce,  sliding  bar,  3,  spring,  braces.  6,  axle,  bar,  g,  sleeves,  beam,  braces,  j,  slotted  teeth 
guides,  rollers,  arms,  and  connecting  bars,  11,  constructed  and  arranged  as  set  forth. 

271.  Roofing  Composition;  S.  M.  Logan,  Richmond,  Indiana. 

Claim — The  described  composition,  constructed  and  used  substantially  as  specified. 

272.  Excavating  Machine;  Thomas  R.  jrarkillie,  Winchester,  Illinois. 

Claim — 1st,  The  combination  of  the  carrying  wheel,  as  constructed  and  operated,  with  the  reversible 
plougli,  so  arranged  for  the  purposes  set  forth.  2d,  In  combination  with  the  carrying  wheel  and  ]>!ough,  I 
claim  tiie  elevator,  as  arranged  and  operated  for  the  pui-jioses  described.  3d,  The  hinged  wheel  frame,  arranged 
and  combined  with  the  lever  and  rock  bar,  for  the  purposes  set  fortli. 
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273.  Maxifacture  of  Guxpo-wder ;  A'.  L.  Maxwell,  AVilkesbarrc,  Massachusetts. 

Claim — The  employment  of  alcoliol  in  lieu  of  water  as  the  vehicle  to  unite  the  particles  of  the  ingredi- 
ents of  which  the  powder  is  to  be  coraposetl,  as  described. 

274.  Apparatus  for  Forming  Rvdber  Beltixg  ;  Thomas  J.  Mayall,  Roxbnry,  Massachusetts. 

Claim — 1st,  The  use  of  the  two  rollers,  u  and  v,  acting  together  so  as  tofonn  the  bolt  into  a  gutter  shape, 
whereby  the  first  step  in  the  process  of  folding  the  outside  sheet  or  covering  of  rubber  or  gutta  percha  over  the 
Ixxly  or  inner  fabric  of  the  belt  is  effected.  2d,  The  roller,  x,  having  two  tapering  surfaces  and  a  central  disc, 
whereby  the  overlaiiping  of  the  covering  or  outer  sheet  over  the  inner  fabric  is  completed,  and  the  edges  of 
the  outer  .sheet  or  covering  broujiht  to  a  true  and  even  line  before  being  united.  3d,  Bringing  the  two  edges 
of  the  outer  sheet  or  covering  evenly  together,  so  as  to  form  a  true  and  perfect  joint,  and  complete  the  forma- 
tion of  the  belt  or  band  by  the  employment  of  two  or  more  rollers,  arranged  in  relation  to  each  other,  so  that 
the  said  belt  or  band  shall  be  drawn  partially  around  the  periphery  of  either  or  all  the  said  rollers,  in  the 
manner  set  forth.  4th.  In  combination  with  the  machinery  for  forming  the  belt  or  band,  I  claim  the  device 
for  cutting  both  the  outer  and  inner  sheets  into  straps  of  any  desired  width,  as  described. 

275.  CoTTOxGiNs:  William  McLendon,  Greenville,  Georgia. 

Claim — Beveling  the  edges  of  the  roll  box  from  the  saws,  as  set  forth. 

276.  Seed  Planters  ;  James  T.  Mercer,  Seneca  Township,  Ohio. 

Claim — The  arrangement  of  the  handles,  beam,  pivot,  stirrup,  wheel,  arms,  lever,  slide,  hopper,  spring, 
markers,  and  coverers,  constructed  as  described. 

277.  CoTTOX  Cultivators  ;  Peter  Monaghan,  Camak,  Georgia. 

Claim — In  combination  with  the  hinged  frame  of  a  cotton  cultivator,  the  spring,  which  is  secured  to  the 
tongue  of  said  cultivator,  for  the  purpose  of  automatically  raising  the  rear  end  of  the  machine,  when  the 
same  is  released  by  the  operator,  in  the  manner  described. 

278.  RoLUXG  Corrugated  Metals;  Richard  Montgomery,  City  of  Xew  York. 

Claim — The  combination  and  relative  arrangement  of  the  corrugating  rolls  with  the  holding  and  smooth- 
ing rolls,  forming  roll,  H,  and  curri.ige,  operating  in  relation  to  each  other  as  set  forth. 

279.  Railro.U)  Car  Coupling  ;  Conrad  Norpel,  Newark,  Ohio. 

Claim — The  arrangement,  1st,  of  the  jaw,  A,  with  the  beam,  B,  and  pin,  D,  for  the  purpose  aforesaid.  2d, 
Of  the  jaw,  K,  with  the  pin,  L,  combined  with  the  coupling  bar  and  fish-tailed  end,  for  the  purpose  described. 
3d,  Of  the  two  wings  combined  with  the  slide,  for  the  purpose  described. 

280.  Mode  of  Operatixg  Saw-mill  Blocks  ;  A.  B.  Korris,  St.  Louis,  Missouri. 

Claim — The  use  of  a  lever  with  a  vibrating  fulcrum,  in  combination  with  the  dog  or  reciprocating  car- 
riage, as  the  means  of  communicating  motion  to  the  slides  or  knees  of  saw-mill  head  blocks,  as  described. 
Also,  the  combination  of  the  cam  lever  with  the  knee,  and  the  means  of  operating  the  same  for  the  purpose 
of  securing  the  said  knee,  as  desciibed. 

281.  Seedixg  Machixes  ;  Worden  P.  Penn,  Belle^-ille,  Illinois. 

Claim — Arranging  the  grass  seed  hopper  in  front  of  the  grain  hopper,  with  the  reflector  fixed  against  its 
under  side,  in  relation  to  the  grass  seed-box  and  the  grain  box,  and  the  pipe  and  leader,  as  described, 

282.  Seed  Drills  ;  Worden  P.  Penn,  Belleville,  Illinois. 

Claim — The  arrangement  of  the  endless  chain  with  the  eccentric  bar  and  valve  bar,  with  the  valves 
thereto  attached,  for  the  purpose  of  closing  and  opening  the  said  valves  and  raising  the  flukes  simnltaneonsly 
in  the  manner  described. 

283.  Auger  ;  Xapoleon  B.  Phelps,  Rochester,  Xew  York. 

Claim — Uniting  and  combining  the  terminating  coil  with  the  preceding  one  by  means  of  the  thin  sup- 
porting wall,  acting  as  a  brace  to  sustain  and  strengthen  the  cutting  portion  of  the  bit  or  auger,  in  the  man- 
ner described. 

284.  Manufacture  of  Porous  Ware;  Bradford  S.  Pierce,  New  Bedford,  and  Mason  R.Pierce,  Mansfield, Mass, 
Claim — The  mannfocture  of  porous  drain  pipes,  and  other  vessels  which  require  to  possess  the  property 

of  porosity,  when  formed  from  the  ingredients  set  forth,  and  made  to  cohere  by  the  process  of  tampering,  or 
other  equivalent  mode  of  pressure,  as  described,  and  receiving  its  porosity  from  the  small  proportion  of  water 
used  in  mixing  the  ingredients,  as  described. 

285.  Seedixg  Machixes  ;  James  W.  Prentiss,  Pultney,  New  York. 

Claim — The  divided  revolving  cylinder  and  slides,  arranged  as  set  forth,  in  combination  with  the  pecu- 
liarly-formed spring  teeth  with  their  cups,  made  and  used  as  specified. 

286.  Harvesters  ;  Samuel  X.  Purse,  Ashley,  Missouri. 

Claim — The  arrangement  and  combination  of  the  shafts  with  the  driving  wheel  and  cutter  and  the  pin- 
ions, as  shown,  for  the  purpose  of  changing  the  velocity  of  the  knives,  in  the  manner  described. 

287.  Stair  Carpet-fastener  ;  Clinton  Rice,  City  of  Xew  York. 

Claim— The  general  combination  and  application  of  the  main  piece  with  the  hook  and  eye,  and  the  spring 
bolt  and  catching  apparatus,  as  described. 

288.  Cultivators  ;  3Iorgan  L.  Rogers,  Spring,  Pennsylvania. 

Claim — The  arrangement  of  the  hooked  and  double  curved  central  box,  curved  slotted  arm,  wheel, handles, 
sliding  plates,  frame  pieces,  and  cross-piece,  as  described. 
2S9.  Steam  Engines  foe  Land  Carriages;  Robert  E.  Rogers,  Philadelphia,  Pennsylvania. 

CI  tim^Connecting  the  safety  valve,  the  gauge  or  try-cocks,  and  all  the  steam  escape  orifice.'  of  an  engine 
and  boiler,  with  a  condensing  ajiparatus,  whereby  the  steam  which  may  escape  or  be  let  vfS,  either  occasion- 
ally or  continually,  may  be  prevented  from  jiroducing  its  peculiar  harsh  noise,  as  described. 

290.  Ploughs;  George  W.  Roney,  Assignor  to  self  and  Walter  F.  Lloyd,  Bailey's  Mills,  Florida. 

Claim — In  combination  with  a  beam,  standard,  handles,  .and  shoe,  rigidly  connected  together,  the  hing- 
ing of  the  coulter  to  the  shoe  at  a,  by  its  lower  end,  and  the  adjusting  devices  in  the  beam  at  its  ujiper  end, 
88  stated  and  for  the  purpose  set  forth. 

291.  SuRVETixG  Instrument;  Riley  Root,  Galesburg,  Illinois. 

Claim — The  arrangement  of  a  revolving  double  spirit  level  adapted  to  a  graduated  circle,  as  set  forth,  for 
astronomical  and  engineering  purposes. 
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2G2.  Retaixers  for  IIydraulic  Purposes;  Cliristopher  E.  Rynics,  Charlestown,  Massnclmsetts. 

Claim — The  arrangement  and  apiilication  of  the  two  weil^^cs  anil  their  operative  screw  shaft  (providerl 
with  gcrews,  as  described,)  in  the  follower,  and  with  respect  to,  and  so  as  to  operate  with,  slots  formal  and 
arranged  in  the  bars,  as  specitied.  And,  in  combination  with  the  slots  and  the  wedges,  and  their  ojierative 
nieclianisni  applied  to  the  follower,  as  described,!  claim  the  lUvating  racks  and  pinions,  arranged  in,  aud  ap- 
plied to,  the  follower  and  its  upright  bars,  essentially  in  the  manner  as  set  forth. 

293.  Hernial  Trusses ;  Richard  S.  Sehevenell,  Athens,  Georgia. 

Claim — Combining  one  or  more  spring  pads  and  one  or  more  thigh  straps  wilh  the  belt,  by  means  of  one 
or  more  clamps,  screws,  and  nuts,  applied  as  specilied. 

294.  Railroad  Cdairs  ;  Leander  Shearer,  Dnncannon,  Pennsylvania. 

Claim — In  combination  with  the  chair  formed  with  a  lip  and  ears,  the  sliding  securing  block,  and  lugs, 
and  cavities,  in  the  ends  of  the  rails,  constructed  and  arranged  as  specified. 

295.  Electric  Telegraphinq  Apparatus;  Francis  0.  J.  Smith,  Westbrook,  Maine. 

Claim — The  mode  of  combination  of  apparatus,  instruments,  and  machines,  used  conjointly  in  the  man- 
ner and  for  the  purposes  described,  and  dispensing  therein  with  all  artificial  insulations  of  conducting  circuits 
for  telegraphic  purposes. 

296.  Brakes  for  Horse  Cars;  John  Stephenson,  City  of  New  York. 

Claim — Arranging  the  brakes  of  a  reversible  car  or  other  vehicle,  a.s  described,  so  that  the  same  can  bo 
applied  from  the  driver's  seat  with  eciual  facility,  in  whatever  direction  the  car  or  Vehicle  may  be  turned. 

297.  Lathe  Attachme.vt  for  Cutting  Veneers;  B.  F.  Sturtevant,  Boston,  Massachusetts. 

Claim — Compressing  the  wood  in  the  immediate  vicinity  of  the  edge  of  the  knife,  by  means  of  the  presser 
bar,  or  its  equivalent,  arranged  as  set  forth.    Also,  the  cutters,  or  their  equivalents,  for  the  purpose  specified. 

298.  Apparatuses  for  Relievi.vo  Spinal  Curvature  ;  Charles  F.  Taylor,  City  of  New  York. 

Claim — 1st,  A  spinal  supporter  or  assistant,  in  which  two  longitudinal  dorsal  plates  or  supports  are 
jointed  togetherin  sections,  in  the  manner  described.  2d,  Arranging  the  dorsal  plates  in  the  manner  described, 
by  which  the  pressure  which  is  exerted  in  a  forward  direction  is  thrown  upon  the  angles  of  the  ribs,  instead 
of  upon  the  vertel  braces  or  vertebral  columns,  as  formerly. 

299.  Brush  for  Finger  N.uls;  William  Thompson,  Buffalo,  New  York. 

Claim — The  combination  of  a  stationary  or  movable  cylinder  with  a  circular  brush,  as  described. 

300.  Seed  Cultivators;  Samuel  D.  Tracy,  Vernon,  New  York. 

Claim — Giving  the  zigzag  or  alternate  opposite  inclinations  to  the  blades  of  the  spur  wheels,  in  the  man- 
ner set  forth.  Also,  the  combination  of  the  movable  or  adjustable  cutters  and  their  slotted  supports  with  the 
zigzag  spur  wheels,  in  the  manner  sp  'cified.  Also,  the  arrangement  of  the  seed  box  in  grooves  in  the  under- 
side of  the  hinged  seat,  so  as  to  be  adjustable  beneath  it,  removable  therefrom,  or  turned  up  therewith,  as 
described.    Also,  the  vibrating  .seed-distributor,  constructed  as  specified. 

301.  Stoves;  John  G.  Treadwell,  Albany,  New  York. 

Claim — Arranging  the  dampers,  a  and  c,  with  the  ventilating  flue,  and  with  the  draft  flue,  in  such  a  man- 
ner that  the  ventilating  flue  may  be  opened  or  closed  while  the  draft  flue  is  either  open  or  closed,  or  vice- 
versa,  the  damper,  a,  being  made  to  subserve  a  double  purpose. 

302.  Machines  foe  Preparing  Plug  Chewing  Todacco;  Walter  J.  Van  Horn  and  Wm.  Alexander,  Louisiana, 

Missouri. 
Claim — A  machine  for  preparing  and  cutting  tobacco,  consisting  of  a  central  cylinder,  endless  belts,  belt 
rollers,  pressing  rollers,  receiving  table,  and  cutting  rollers,  arranged  and  operating  as  described,  so  that  the 
leaf  tobacco,  on  being  fed  from  tlie  table,  will  be  pressed,  cut,  aud  delivered  in  the  form  of  plugs,  as  set  forth. 

303.  Ploughs;  Samuel  Walker,  Kingston,  Georgia. 

Claim — The  arrangement  of  the  beam,  bars,  foot,  and  handles,  as  described,  in  order  to  permit  of  the  ad- 
justment of  the  parts,  as  set  forth. 

304.  Railroad  Ch.urs;  J.  W.  AVetmore,  Erie,  Pennsylvania. 

Claim — The  use  of  a  yoke  band  passing  through  notches  in  the  hands  and  webs  of  the  "  T"  or  "H  " 
rails  at  the  joint,  and  keyed  by  a  wedge  under  the  plate,  arranged  as  described. 

305.  Cotton  Presses;  Paul  AVillianis.  Lodi,  Mississippi. 

Claim — The  combination  of  the  levers,  h  h  and  J  J,  with  the  levers,  1 1  and  K  K,  links,  and  projections, 
arranged  as  set  forth. 

306.  Spindles  and  Flyers;  Cj'riel  E.  Brown,  Assignor  to  self,  John  Tenny,  and  John  Rhodes, MiUbury,  Mass. 
Claim — The  arr.angenient  of  the  secondary  or  tubular  stationary  bearing  with  the  flyer  and  spindle,  as 

described.  Also,  the  combination  of  a  helical  eye  with  the  flyer  arm  and  its  hook,  and  to  open  in  the  hook. 
Also,  m  iking  the  top  of  the  bearing  and  that  of  the  flyer  neck  with  an  oil  channel,  so  arranged  as  not  only 
to  receive  or  catch  the  oil  that  runs  off  the  spindle,  but  direct  or  conduct  it  between  the  rubbing  surfaces  of 
the  said  neck  and  bearing.  I  do  not  claim  an  oil  cap  as  ordinarily  .ipplled  to  the  foot  of  a  spindle,  nor  as  ap- 
plied to  a  cop  tube  and  spindle,  as  shown  in  the  United  States  Patent,  No.  16,298;  but  I  claim  combining  or 
arranging  an  oil  receiver  aud  bearing  with  the  secondary  bearing  tube,  aud  so  as  to  surround  it,  the  spindle 
and  flyer  neck,  in  the  manner  sjiecified. 

307.  Straw-cutters;  Franklin  B.  Hunt,  Assignor  to  B.  D.  Van  Deursen  and  J.  B.  Gibbs,  Cincinnati,  Ohio. 
Claim — The  described  feeding  device,  consisting  essentially  of  the  rolls,  link  bearings,  rest  blocks,  and 

springs,  arranged  with  reference  to  each  other,  and  so  as  to  operate  conjointly  as  set  forth. 

308.  Sewing  M.vchises;  James  Rowe,  Assignor  to  self  and  Martin  B.  Ewing,  Cincinnati,  Ohio. 

Claim— The  bar  or  bracket,  h,  on  the  lower  end  of  the  needle  bar,  so  that  it  shall,  in  combination  with 
the  looper  bar,  k  k',  and  the  feeding  levers,  by  positive  movement,  when  it  is  driven  by  the  crank  pin,  all 
operating  in  the  manner  set  forth. 

309.  Portable  Register;  Charles  H.  Watson,  Assignor  to  self,  A.  L.  Ashmead,and  E.W.  Carr,  Philadelphia, 

Pennsylvani.a. 
Claim — 1st,  A  portable  alarm  register,  constructed  and  operating  as  described.    2d,  The  dogs  on  the  an- 
nular plates,  in  combination  with  the  pins  on  the  inner  front  plate,  as  described.  3d,  The  combination  of  the 
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dogs  with  the  notches  or  pins  of  the  annular  plates,  and  the  openings  in  the  rims  through  which  the  dogs 
operate,  as  described. 

310.  P£ach-parer;   Jlary  E.  Henians,  Administratrix  of  the  estate  of  Alva  Hemans,  deceased,  Henderson, 
Texas. 
Claim — The  combination  of  the  rotating  and  elastic  or  yielding  tines  or  prongs,  knife  stock,  and  plate  or 
bed,  arranged  as  sit  forth. 

811.  Uevolvin-q  Fire  Arms  ;  Joseph  Gruler  and  Augustus  Rebety,  Norwich,  Connecticut,  Assignor  to  the 
Manhattan  Fire  Arms  Company. 
Claim— The  use  of  the  intermediate  recesses,  in  combination  with  the  stop,  actuated  by  the  hammer  in 
pistols  where  the  cylinder  is  revtilved  in  the  act  of  cocking  the  pistol,  as  described,  thereby  effecting  a  self- 
acting  lock  of  the  cylinder,  midway  or  otherwise  between  any  two  cones. 

ESTENSIOXS. 

1.  CoKN  Shellers;  Thomas  D.  Burrall,  Geneva,  New  York;  patented  December  6, 1845;  extended  December 

6, 18.59. 
Claim — Making  the  concave  plate  or  disc  with  a  concave  face  and  circular  opening  provided  with  a  lower 
and  upper  lip  for  the  discharge  ot  the  cobs,  in  combination  with  the  shelter  and  with  the  sheller  bottom,  and 
also  with  the  door  or  valve  in  the  side  for  broken  cobs,  &c.,  and  also  the  cylindrical  hopper  and  spring,  in 
combination  with  the  feeder,  as  described. 

2.  Dketgixg  Machin-es;  James  Hamilton,  City  of  New  York ;  patented  March 30, 1852;  ante-dated  Dec.l6, 

1845 ;  exteuded  December  6, 1S59. 
Claim — The  shovels  or  scoops  forming  the  bottom  of  the  compartment  in  a  proper  frame,  and  moving  at 
one  end  on  a  hinge  or  similar  contrivance,  the  other  end  being  lowered  to  cause  the  scoop,  as  the  frame  is 
moved  along,  to  collect  the  sand  or  mud  or  other  material  operated  on,  and  retain  the  same  by  suitable  me- 
chanical means  operating  to  lift  the  scoop  and  close  the  bottom,  as  described. 

3.  Cooking  Stoves;  Samuel  Pierce,  Troy,  New  York:  patented  Dec.  6, 18-15;  re-issued  April  24, 1847;  re-re- 

issued July  31,  1847 ;  extended  December  13, 1859. 
Claim — Making  the  top  of  the  metal  ovens  of  cooking  stoves  of  fine  brick,  or  other  earthy  substance, 
when  this  is  combined  with  a  stove  in  which  the  products  of  combustion  from  the  fire  chamber  pass  first  over 
the  top  of  the  oven,  as  described,  whereby  the  heat  in  the  oven  is  equalized,  and  the  vapors  or  gases  evolved 
in  th'i  oven  are  absorbed  and  carried  oflf,  as  described.  Also,  the  arrangement  of  parts  by  which  I  supjdy  the 
fire  with  heated  air,  said  arrangement  consisting  mainly  of  the  apertures  in  the  front  plate  or  doors  and  the 
plate,  s,  in  fi'ont  of  which  the  air  ijiust  descend  on  its  passage  to  the  grate  bars:  the  heating  of  the  admitted 
air  has  been  attempted  under  other  arrangements,  and  I  limit  myself  in  this  particular,  therefore,  to  the 
special  combination  of  parts  by  which  I  attain  this  end.  And  finally,  making  the  plate  of  that  jjart  of  the 
oven  which  extends  under  the  grate,  in  the  manner  as  described,  and  connected  with  a  i-eceptacle  for  ashes 
at  the  button!  for  the  purpose  of  dischargiug  the  ashes  that  fall  from  the  grate,  whereby  I  am  enabled  to  heat 
this  part  of  the  oven  more  ellectually  and  equally,  and  to  avoid  the  burning  out  of  the  grates. 

4.  Machixert  for  Dressing  Combs;  Calvin  B.  Rogers,  Sayhrook,  Connecticut ;  patented  Dec.  20, 1845;  ex- 

tended December  20, 1859. 

Claim — The  manner  in  which  I  have  arranged  the  apparatus  for  carrying  the  plates  between  the  cylin- 
ders, consisting  of  the  box,  the  slide  with  its  piece,  and  the  wheel  connected  by  the  rod  to  the  slide  and  to  the 
shaft  by  the  small  wheel,  and  the  gripe,  heretofore  described,  operating  as  before  stated.  Also,  the  manner 
in  which  I  have  arranged  the  top  bed,  whereby  plates  varying  in  thickness  are  equally  scraped,  not  reducing 
the  thickness  of  one  more  than  another,  said  arrangement  consisting  of  the  spring,  and  the  position  of  said 
bed  with  its  space.  Also,  the  manner  in  which  I  have  arranged  the  cliisc-ls  for  scraping,  smoothing,  and  shap- 
ing the  plate,  said  arrangement  consisting  of  the  levers,  the  cross-pieces,  and  the  apparatus  for  securing  the 
chisels  to  the  cross-pieces,  and  for  securing  the  cross-pieces  to  the  levers,  and  for  the  movement  up  or  down 
fbr  the  same  by  the  screws.  Also,  the  manner  in  which  I  have  arranged  the  box  to  receive  the  plates  from 
the  top  bed,  consisting  of  the  spring  on  the  underside  of  the  lid,  and  the  bed  with  its  tapering  rod  clasped  by 
the  springs  under  the  said  box,  operating  as  before  stated.  And  I  hereby  declare  that  I  do  not  intend  by  these 
claims  to  limit  myself  to  the  exact  form  or  arrangement  of  the  respective  parts  and  combinations,  as  described 
and  represented,  but  to  vary  these  as  I  may  deem  expedient,  while  such  arrangement  and  combinations  are 
substantially  the  same  with  those  made  known. 

5.  SlEAM  Boilers ;  James  Montgomery,  City  of  New  York;  patented  December  26, 1S45 ;  extended  December 

27,1859. 

Claim — The  employment  of  vertical,  or  nearly  vertical,  water  tubes  for  steam  boilers  or  generators  that 
open  into  water  chambers  at  top  and  bottom,  which  water  chambers  are  connected  together  by  a  stirrouiiding 
jacket  or  water  space  made  sini;ly  or  in  sections,  to  admit  of  the  free  circulation  of  the  water  which,  rising  in 
the  tubes  by  the  etfect  of  the  heat,  will  descend  in  the  surrounding  jacket  or  external  water  space  or  spaces, 
and  thus  by  this  circulation  carry  oft"  the  heat  from  the  tubes  and  prevent  them  from  overheating,  when  this 
is  combined  with  the  fire  chamber  pl.aced  at  the  side  of  the  boiler  and  outside  of  the  series  of  tubes,  whereby 
the  tubes  are  prevented  from  b.'ing  overheated  and  unequally  expanded  to  an  injurious  extent,  and  the  water 
kept  cooler  in  the  jacket  than  in  the  series  of  tubes.  Also,  in  combination  with  vertical,  or  nearly  vertical, 
tubes  and  surrounding  water  space  or  spaces,  the  employment  of  a  fire  chamber  outside  of  the  series  of  tubes, 
and  so  arranged  and  located  as  to  apply  the  most  intense  heat  at  their  upper  ends  and  the  reduced  heat  to- 
wards their  lower  ends,  whereby  a  greater  circulation  and  evaporation  are  obtained,  with  a  given  amount  of 
fuel,  than  by  any  plan  known  to  me,  thereby  not  only  economizing  fuel,  but  effectually  preventing  the  in- 
crustation of  the  tubes  by  the  deposit  of  mineral  and  other  solid  matters.  Also,  the  employment  of  a  dia- 
phragm or  partition  in  the  flue  space  between  the  series  of  tubes  surrounded  by  the  water  sjjace  or  spaces, 
and  in  combination  therewith  to  diWde  the  same  into  two  parts,  that  the  products  of  combustion  after  pass- 
ing around  the  upper  end  of  the  tubes  may  pass  around  their  lower  ends,  and  thus  more  etfectually  expose 
the  upper  end  of  the  tubes  to  a  more  intense  heat  than  their  lower.  Also,  the  making  of  the  bottoin  of  the 
boiler  of  a  conical  or  dished  form,  with  a  mud  or  blow-off  valve  in  the  lowest  part  of  the  concavity,  in  com- 
bination with  the  vertical  tubes  communicating  with  the  bottom,  in  the  manner  described,  to  permit  the 
deposit  of  the  sediment — there  being  a  water  space  surrounding  them  to  induce  circulation  of  the  water  up 
the  tubes  towards  the  mud  or  blow-off  valve. 
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ADDITIONAL  Improvements. 

1.  CLOTires  Pins ;  Epliraim  Parker,  Marlow,  New  Ilampshire;  patented  January  15, 1800;  additional  dated 

Decenilier  13,  1859. 
Claim — Adding  bits  to  the  machine  so  as  to  bore  tho  stuff  at  the  time  it  is  being  shaped  and  turned  at 
the  same  operation.  Also, as  above,  the  boring  the  stuff  first  and  then  putting  it  upon  asmall  mandrel  wliich 
revolvis.  so  that  the  work  shall  be  turned  and  shaped  to  the  right  puttern,  and  finished  at  each  end  upon  its 
own  centre  hole,  all  at  one  operation.  Also,  the  abiive  improvenicnts.  as  befnre  set  Ibrtli,  or  any  equivalent, 
which  substantially  effects  either  of  the  abuve  objects,  by  any  other  arrangi  meuts  of  mechanism  or  mechani- 
cal devices. 

2.  REFRiGER.tTORs;  William  Sims,  D.\vton,  Ohio;  patented  February  8,  lSo9;  additional  dated  Dec.  13,1859. 

Claim — The  arrangement,  severally,  of  the  cscap'  pipe,  in  combiiiatiun  with  the  induction  pipe,  so  as  to 
operate  conjointly  therewith  and  in  connexion  with  a  flue,  as  set  forth. 

Re-Issues. 

1.  Coating  Metallic  Surfaces:   William  and  William  A.  Butcher,  Philadelphia,  Pennsylvania;  patented 

June  29,  l!jo8;  re-issued  December  6, 1859. 
Claim — The  combined  process,  substantially  as  described,  of  coating  metals  with  the  composition  made 
of  india  rubber  or  allied  gum,  dissolved  in.  and  combined  with  linseed  oil,  in  a  heated  state,  in  proporticjns 
substantially  such  as  set  forth,  by  first  heiitiiig  the  metal  to  be  coated  to  abdut  350°,  applying  the  composition 
to  the  metallic  surface  while  so  heated,  un<i  then  subjecting  the  metal  so  coated  to  about  200°  of  heat. 

2.  Ploughs;  Isaac  Rulofson,  A.ssignor  to  self  and  Lemuel  Harvey,  Pena  Yan,  New  York;  patented  March  1, 

1859 ;  re-issued  December  13,  1859. 
Claim — Moving  and  adjusting  the  beam  laterally  upon  the  standard,  by  means  of  the  head  and  dovetailed 
connexions,  in  such  a  manner  that  the  line  of  draft  or  direction  of  the  beam  shall  always  remain  parallel  with 
the  land-side  of  the  implement,  as  described. 

3.  Boilers  and  Steamers;  Daniel  R.  Prindle,  Bethany,  New  York;  patented  September  13, 1859 ;  re-issued 

December  13,  1S59. 
Claim — The  construction  and  arrangement  of  the  two  sections,  a  and  b,  so  that  the  section.  A,  may  be 
Tised  siparately  as  a  caldron,  or  botli  sectiuns  be  securely  united  and  employed  as  an  enclo.sed  boiler  for  gen- 
erating steam.  Also,  the  combination  of  the  cylindrical  or  eylandroidal  support  and  fire-box  entirely  open 
at  the  top,  with  the  uniting  and  suppurting  flanches  of  the  spherical  or  spheroidal  sections,  A  B,  constructed 
so  that,  by  presenting  a  thin  idge  only  to  the  flanches.it  allows  the  utmost  facility  of  clamping  and  unclanip- 
ing  the  sections,  and  of  moving  or  adjusting  the  same,  while  it  firmly  sustains  the  boiler,  and  shields  the 
packing  between  the  flanches  from  the  heat  of  the  fires.  Also,  the  trough,  formed  by  the  tip  projecting  above 
the  upper  flanch,  for  the  purpose  of  containing  water  to- protect  the  packing  between  the  flanches  from  iiy'ury 
by  heat. 

4.  Pumps;  John  M.  Lunquest,  Griffln,  Georgia;  patented  November  1, 1859;  re-issued  Dec.  13, 1859. 

Claim — The  arrangement  of  two  or  more  cylinders,  piston  heads,  ball  valves,  a  a,  air  chamber,  and  valves, 
a'  a',  said  valves  being  kei)t  in  position  by  proximity  to  each  other  and  the  sides  of  the  chamber,  in  the  man- 
ner specified. 

5.  Harvesters;   M'Clintock  Young.  Jr.,  Frederick,  Maryland ;   patented  Sept.  21, 1858 ;   re-issued  July  19, 

1859;  re-re-issued  December  13,  1859. 
Claim — Giving  the  rake  the  two  described  regularly  succeeding  axial  movements  over  and  across  the  plat- 
form of  said  machine,  that  is  to  say,  an  elevated  curvilinear  movement  from  rear  to  front  over  said  platform, 
and  a  horizontal  movement  from  front  to  rear  upon  or  near  to  said  platform,  by  the  means  described. 

6.  Pans  for  Evaporating  Cane  Juice;  D.  M.  Cook,  Mansfield,  Ohio;   patented  June  22, 1858;  re-issued  De- 

cember 20, 1859. 
Claim — 1st,  The  combination  with  a  fire  furnace  of  a  sugar  evaporating  pan,  when  said  pan  is  con- 
Btructed  and  arranged  so  as  to  allow  of  a  continuous  circulation  of  the  syrup  in  an  indirect  course  over  its 
surface,  during  the  process  of  boiling.  2d,  So  arranging  the  pan  on  the  surface,  that  a  portion  of  its  bottom 
surface  near  each  side  shall  not  be  exposed  to  the  direct  heat  of  the  furnace,  and  thus  while  the  intermediate 
surface  of  the  bottom  of  the  pan  is  intensely  heated,  the  other  portions  remain  comjiaratively  cool.  3d,  Re- 
tarding the  escape  of  the  syrup,  or  facilitating  its  escape,  either  by  giving  tlie  pan  a  vibrating  motion,  or  a 
greater  or  less  inclination.  4th,  An  evaporating  apparatus  which  allows  of  a  circulation  of  the  steam  of 
syrup,  boils  it  at  the  centre  of  the  pan  and  cools  it  at  the  sides  of  the  same,  and  affords  facilities  for  regulating 
the  flow  of  the  steam,  as  set  forth. 

7.  Stop-cocks;  Erastus  Stebbins,  Chicopee,  Massachusetts;  patented  A;>ril  19.  1?.'0  ;  re-issued  December  20, 

1859. 
Cl.aim — 1st,  The  arrangement  and  combination  of  the  collar,  floxil)le  washer,  :uid  washer,  as  described. 
2d,  The  chambered  square  nut  or  valve,  when  its  seat  is  formed  in  the  body  of  the  cock,  in  the  manner  de- 
scribed. 

8.  Machine  for  Splittino  Fire-wood;  Wm.  L.  Williams,  City  of  New  York;  patented  April  19, 1859 ;  re- 

issued December  20,  1859. 
Claim — 1st,  Feeding  the  wood  to  bo  split  by  tho  endless  chain,  so  a'-ranged  that  the  chain  can  receive  a 
lateral  movement,  for  the  purposes  specified.  2d,  In  combination  with  tlie  eudl  b.>  cli.iin  to  feed  the  wood,  as 
aforesaid,  I  claim  the  rollers  for  ijerniitting  a  lateral  movement  and  talsing  up  a!:y  sl.irk.  3d,  The  yielding 
pawls,  in  combination  with  the  feeding  chains,  for  permitting  backward  movement  to  the  wood  as  the  knife 
enters  the  same,  thereby  preventing  the  wedging  of  the  wood  or  injury  to  the  parts.  4tli,  The  spurs,  to  give 
lateral  motion  to  the  chain,  in  combination  with  the  arms  and  yieiding  connexion  to  the  rods,  as  described. 
5th,  The  yielding  end  pieces  to  regulate  the  delivery  and  sustain  the  wood  while  being  split,  and  prevent  the 
same  falling  over  before  being  separated  by  the  second  cut. 

9.  Skeleton  Skirts  ;  James  Draper,  Hudson  City,  New  Jersey,  Assignor  to  self  and  S.  II.  Doughty,  Assignors 

to  selves.  James  Brown,  and  William  King,  City  of  New  York;  patented  October  4,  1859;  re-issued 
December  27, 1859. 
Claim — The  manufacture  of  skeleton  skirts,  in  which  the  hoops  are  fastened  between  separately  woTen 
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parts  of  the  tapes,  as  described,  when  the  parts  are  woven  together  as  single  tapes  between  the  hoops,  and 
beparately  as  distinct  tapes  at  the  points  wliere  the  hoops  are  received. 

10.  Table  Caster;  R.  Gleason  &  Sons,  Assignees  of  K.  Glcason,  Jr.,  Dorchester,  Mass.;   patented  March  8, 

1859;  re-issued  December  27,  1859. 
Claim — 1st,  The  combination  of  the  caster  and  eag-stand.    2d,  The  combination  of  the  caster  and  bell. 
3d,  The  combination  of  the  caster,  egg-stand,  and  table  bell,  as  described. 

11.  EvAPOR.tTiNG  Apparatus  ;  James  McCracken,  Bloomfield,  New  Jersey ;  patented  March  13, 1855 ;  re-issned 

December  27,  18.59. 

Claim A  pan  for  confctining  solutions  to  be  heated,  in  combination  with  a  vessel  contained  therein,  the 

top  and  bottom  of  which  are  connected  by  a  series  of  vertical,  or  nearly  vertical  tubes,  the  interior  of  such 
vessels  being  connected  with  proper  pipesfor  the  supply  of  steam  and  the  escape  of  steam  or  condensed  vapor, 
constructed  in  the  manner  set  forth. 

12.  CooKixG  Stoves;  Giles  F.  Filley,  St.  Louis,  Missouri;  patented  June  14. 1853;  re-issued  Dec.  27, 1859. 

Claim— 1st,  The  flaring  enlargf  ment  of  the  side  flues,  c  c  and  D  n.  from  the  space  above  the  oven  to  the 
flue  space,  e,  which  extends  under  the  entire  front  end  of  the  oven— and  also  the  flaring  enlargement  of  the 
central  flues  of  F  and  of  G,  from  the  flue  space.  E.  to  the  upper  end.  G.  for  the  purpose  of  increasing  thp  draft 
of  the  stove,  as  set  forth.  2d,  Separating  the  front  of  the  oven  from  the  front  plate  of  the  stove,  and  also 
from  the  hfarth  plate,  and  from  the  back  plate  of  the  fire  chamber,  by  means  of  the  flue  space,  H.  which  com- 
municates freely  with  the  flue  space,  E,  and  is  closed  at  all  other  jioints— the  said  arrangement  enabling  the 
flue  space,  H.  toarrest  the  great  amount  of  heat  that  will  be  radiated  from  the  back  plate  of  the  tire  chamber, 
and  conduct  the  same  (by  means  of  the  circulation  which  it  will  create  in  said  flue  space,)  into  the  flue  space, 
E,  for  the  purpose  of  producing  the  beneficial  results  herein  particularly  set  forth. 

Designs. 

1.  Tkai)E-mark  ;  0.  T.  Bragg  and  M.  Burrows,  St.  Louis,  Missouri;  dated  December  20, 1S69. 

2.  Trade-mark  for  Soap-boxes ;  Thomas  and  Samuel  Lincoln,  Providence,  Rhode  Island;  dated  December 

20,  1859. 

3.  Floor  Oflcloths,  Carpets,  Ac;  Jeremiah  Meyer,  City  of  New  York,  Assignor  to  Alden  Sampson,  Man- 

chester, Maine;  dated  December  20, 1S59. 

4.  Carpets.  &c.  (2  cases);  E.J.  Ney,  Assignor  to  the  Lowell  Manufacturing  Comimny,  Lowell,  Massachusetts; 

dated  December  20,  1S59. " 

5.  Parlor  Stoves  ;  Garrettson  Smith  and  Henry  Brown,  Assignors  to  J.  G.  Abbott,  Philadelphia,  Penna. ; 

dated  December  20,  18.59. 

6.  Caepet  Patterns  (5  cases);  H.  G.  Thompson.  City  of  New  York,  Assignor  to  the  Hartford  Carpet  Com- 

jjany,  Hartford,  Connecticut;  dated  December  20, 1859. 
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Purification  of  Par  a  fine  or  Solid  Portable  Illuminating  Gas.*^ 

Since  the  discoverv,  by  Reichenbach,  of  the  existence  of  the  curious 
hydro-carbon  "paraffine"  in  tar,  much  chemical  attention  has  been 
directed  towards  the  effective  utilization  of  its  peculiarly  valuable 
properties.  Up  to  the  present  time  little  has  been  done  with  it,  and 
the  crude  material,  as  produced  in  the  distillatory  processes  for  the 
product  of  oils  and  fats,  accumulates  in  many  cases  as  a  useless  in- 
cumbrance in  the  works  of  manufacturing  chemists.  Originally  de- 
tected in  the  tar  of  beech  wood,  it  is  now  made  in  large  quantities 
from  peat,  and  more  recently  still,  from  that  wonderful  debateable 
mineral,  "boghead  coal,"  peculiar  to  a  certain  district  of  Scotland. 
It  is  a  white,  crystalline,  solid,  volatile  substance,  bearing  a  strong 
resemblance  to  wax,  but  is  quite  tasteless,  colorless,  and  inodorous,  is 
fusible  at  about  110°,  and  resists  the  action  of  the  powerful  caustic 
acids  whilst  alkalies  and  chlorine  fail  to  exert  the  smallest  action  on 
it.  Its  peculiar  name  is  derived  from  the  words  parum  little,  and 
affinis  akin,  to  denote  its  remarkable  chemical  indifference  or  want  of 
aifinity. 

The  great  difficulty  in  the  way  of  bringing  paraffine  within  the  work- 
ing commercial  pale,  has  been  that  of  purification,  and  decoloration. 

♦  From  the  Lend.  Practical  Mechanics'  Magazine,  Sept.,  1859. 
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Now,  however,  we  are  coming  to  important  practical  results  in  this 
way,  and  we  have  before  us  some  beautiful  samples  of  hard,  brilliant, 
white,  and  sweet  paraffinc.  It  resembles  spermaceti  in  its  silky  feel- 
ing and  physical  structure,  but  at  the  same  time  presents  a  waxy  ap- 
pearance, gives  a  ])owcrful  clear  flame  without  soot,  melts  into  a  color- 
less oil,  and  it  may  be  properly  considered  as  a  solid  portable  illumi- 
nating gas.  It  holds  a  successful  competition  with  wax  and  sperm,  on 
account  of  the  great  uniformity  of  its  combustion,  high  illuminating 
power,  and  beautiful  appearance,  melting  at  a  temperature  of  29° 
above  that  previously  made.  This  is  the  patented  product  of  a  process 
lately  invented  by  Dr.  C.  M.  Kernot,  of  Gloucester  House,  West 
Cowes,  Isle  of  Wight.  In  his  process  Dr.  Kernot  boils  the  crude  paraf- 
finc in  water  or  steam,  so  as  to  free  it  as  much  as  possible  from  its 
oil,  and  render  it  inodorous  and  hard.  He  discards  acids  altogether, 
and  taking  advantage  of  the  fact,  that  the  tar  with  which  the  crude 
paraffine  is  mixed,  melts  at  a  higher  temperature  than  the  paraffinc 
itself,  he  heats  the  raw  material  to  the  temperature  just  sufficient  to 
disengage  the  two  constituents,  and  he  then  filters  it,  when  the  pure 
paraffine  passes  through  the  filtering  medium,  and  the  tar,  with  any 
other  impurities,  is  left  on  the  filter. 

The  melting  is  performed  in  a  pan  heated  with  steam  tubes,  and 
fitted  with  a  movable  perforated  bottom,  on  which  is  placed  a  layer 
of  felt  as  a  filter.  As  paraffine  melts  at  about  110°  or  112°,  the  heat 
is  raised  to  130°,  taking  care  not  to  reach  180°,  the  melting  heat  of  tar. 

When  it  is  necessary  to  decolorize  any  oil  which  may  be  left  in  the 
paraffine,  and  cannot  be  taken  out  by  hydrostatic  pressure,  or  by  cen- 
trifugal apparatus,  the  inventor  uses  chloro-chromic  acid,  or  chloro- 
chromic  acid  gas,  agitating  the  acid  and  paraffine  together,  in  a  "com- 
pound opposite  rotator,"  at  a  temperature  of  from  110°  to  200°.  After 
this,  the  mass  is  washed  with  warm  water  to  get  rid  of  the  coloring 
matter  and  acid,  and  it  is  then  re-melted,  adding  from  ten  to  twenty 
per  cent,  of  any  light,  easily  evaporating  fluid, such  as  fusel  oil,  benzole, 
photogen,  or  alcohol.  The  paraffine  is  finally  cast  in  moulds  for  treat- 
ment in  the  hydrostatic  press. 

The  product  is  really  very  fine,  and  as  the  process  is  so  simple,  it  is 
probable  that  it  will  come  into  general  use.  It  has  the  same  per  cent- 
age  and  composition  as  defiant  gas,  hence  its  great  utility  in  the 
manufacture  of  candles ;  and  it  burns  superior  to  spermaceti  or  wax, 
and  mixed  with  either,  or  with  the  solid  fat  acids,  it  is  destined  to  be- 
come an  important  branch  of  industry.  The  firm,  in  whose  hands  the 
manufacture  of  the  new  article  now  is,  are  making  from  three  to  six 
tons  of  it  per  week. 

Vegetable  Leathers.^ 

The  Mechanics'  3Iagazine  gives  the  following  account  of  what  is 
being  done  in  this  direction  : — 

"Having  seen  some  specimens  of  these  leathers,  as  well  as  various 
articles  of  utility  manufactured  therewith,  we  have  been  induced  to 
pay  the  extensive  works  of  Messrs.  Spill  and  Co.,  the  eminent  Gov- 

*  From  the  Journal  of  the  Society  of  Arts,  No.  345. 
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crnment  contractors  on  Stepney-green,  a  visit,  in  order  to  cull  suffi- 
cient to  place  upon  record  the  present  position  of  artificial  as  a  sub- 
stitute for  real  leather.  The  face  and  general  character  of  the  vegetable 
leather  resembles  the  natural  product  so  closely  that  it  is  only  by  actual 
examination  that  the  difference  can  be  determined.  This  is  more  par- 
ticularly the  case  in  that  description  which  is  made  for  book-binding, 
the  covering  of  library  tables,  and  like  purposes.  Amongst  other  advan- 
tages it  possesses  over  leather  proper,  may  be  mentioned,  that,  however 
thin  the  imitation  is,  it  Avill  not  tear  without  considerable  force  is  exer- 
cised, that  it  resists  all  damp,  and  that  moisture  may  be  left  upon  it  for 
any  period  without  injury,  consequently,  it  does  not  sodden  or  cockle, 
is  always  dry,  and  its  polish  is  rather  increased  than  diminished  by 
friction.  Add  to  these  facts  that  any  attempt  to  scratch  or  raise  its  sur- 
face with  the  nail,  or  by  contact  with  any  ordinary  substance,  will  not 
abrade  it,  and  enough  will  have  been  said  to  justify  its  entering  the  list 
against  an  article  of  daily  use,  which  has  of  late  years  been  deemed  far 
from  sufficient  for  the  demand,  and  has  consequently  risen  in  price  to 
the  manifest  loss  and  injury  of  every  class  of  the  community.  We 
believe  that  the  largest  entire  piece  of  real  leather  that  can  be  cut  from 
a  bullock's  hide  is  not  more  than  seven  feet  by  five,  and  this  includes 
the  stomach  and  other  inferior  parts.  Vegetable  leather,  on  the  con- 
trary, is  now  produced  50  yards  in  length  and  IJ  yards  wide,  every 
portion  being  of  equal  and  of  any  required  thickness,  and  the  smallest 
portion  is  convertible.  We  were  agreeably  disappointed,  however,  to 
find  that,  instead  of  vegetable  leather  being  a  discovery  requiring  the 
aid  of  ourselves  and  contemporaries,  it  was,  although  so  young,  an  ac- 
tive agent  in  the  fabrication  of  numerous  articles  in  daily  requirement, 
and  that  it  had  already  become  the  subject  of  large — indeed,  we  may 
say  enormous — contracts.  Caoutchouc  and  naphtha  are  used  in  its  manu- 
facture, but,  by  a  process  known  to  the  senior  of  the  firm,  who  is  him- 
self an  accomplished  chemist,  all  odor  is  removed  from  the  naphtha,  and 
the  smell  of  the  vegetable  leather  is  rendered  thereby  less  in  strength, 
if  anything,  than  that  of  leather.  The  principal  objects  to  which  it  is  at 
present  applied,  although  it  is  obvious  it  will  take  a  wider  range  of  use- 
fulness than  leather  itself,  are  carriage  and  horse  aprons,  antigropole, 
soldiers'  belts,  buckets  which  pack  flat,  harness  of  every  description, 
book-binding,  &:c.  For  the  latter,  its  toughness,  washable  quality,  and 
resistance  to  stains  render  it  remarkably  fitted.  Its  thickness,  which 
may  be  carried  to  any  extent,  is  obtained  by  additional  backings  of 
linen,  &c.,  cemented  with  caoutchouc,  and  its  strength  is  somewhat 
marvellous,  while  in  the  all-important  commercial  view,  it  is  but  one- 
third  the  price  of  leather.  Many  of  the  articles  we  were  shown  pos- 
sessed the  appearance  of  much  elegance  and  finish ;  but  it  was  curious 
to  observe  that  although  most  of  these  could  be  made  without  a  stitch, 
and  within  the  factory  itself,  a  deference  to  the  feelings  of  the  work- 
men in  the  several  trades  has  been  shown  by  the  firm,  and  the  mate- 
rial is  given  out  as  ordinary  leather  to  undergo  the  process  of  the  needle, 
which  it  submits  to  with  a  greater  facility  than  its  original  prototype. 
Perhaps  this  concession  upon  the  part  of  the  discoverers  is  both  wise 


Particulars  of  the  Steamer  Matanzas.  185 

and  politic,  inasmuch  as  their  object  is  more  to  manufacture  and  sup- 
ply the  article  in  the  gross  to  the  saddler,  &c.,  than  to  make  it  up  on 
their  own  premises — a  monopoly  which  might  become  exceedingly  for- 
midable and  injurious.  We  think  we  have  glanced,  although  hastily, 
at  the  principal  features  of  this  important  discovery,  and  said  quite  suf- 
ficient to  raise  the  curiosity  of  all  interested  in  the  advance  and  conse- 
quent cheapening  of  our  manufactures. 


205  feet. 

200     " 

29     " 

6  inches 

12     " 

6      « 

20     " 

9      « 

For  the  Journal  of  thfi  Franklin  Institute. 

Particulars  of  the  Steamer  Matanzas. 

Hull  and  machinery  built  by  C.  H.  Delamater,  New  York.  Owners, 
Mora  Bros.,  Navarro  &  Co.  Intended  service,  New  York  to  Ma- 
tanzas. 

Hull — 

Length  on  deck, 

"       at  load  line,  .  * 

Breadth  of  beam,  molded,     .  •  . 

Depth  of  hold, 

"  to  spar  deck, 

Frames — shape  "1    L;  depth,  3 J  ins.;  width  of  web,  ^-in.;, 
width  of  flanches,  3^  ins.;  14  strakes  of  plates  from 
keel  to  gunwale,  J,  |,  g-in.  thick. 

Cross  Floors — "i  18  in.  deep  X  ^-in. 

Keel — depth,  9  ins.;  dimensions,  3  ins. 

Rivets — 5,  f ,  f ,    3  ins.  apart;  double  riveted. 

Draft  of  water,  .  .        (forward  and  aft,)       13     " 

Tonnage,        .  .  .  870. 

Area  of  immersed  section  at  load  draft  of  13  ft.,  320  sq.ft. 

Rig,  two  masted  schooner. 
Engines. — Vertical  direct. 

Diameter  of  cylinder,  .  56  inches. 

Length  of  stroke,  .  .  .3  feet     9      " 

Maximum  pressure  of  steam,  «  22  lbs. 

Cut-off — one-third. 
Boiler. — One — Tubular. 

Length  of  boiler,  .  . 

Breadth         " 

Height  "       exclusive  of  steam  chimney, 

Number  of  furnaces, 

Breadth  " 

Ijcngth  of  grate  bars. 

Number  of  tubes,  above,  860 — flues  below,  3 

Internal  diameter  of  tubes,  above,     . 

Length  of  tubes,  above, 

Diameter  of  smoke  pipe, 

Height  "         above  grates, 

Propeller, — 

Diameter  of  screw,  . 

Length  " 

Pitch  " 

Number  of  blades,     .  .  .4. 

Remarks. — One  independent  steam,  fire,  and  bilge  pump.     Four 
bulkheads.     Date  of  trial,  March,  1860.  C.  H.  II. 

16* 


arches. 


24  feet. 
16     " 
11     " 

1 

inch. 

5     « 
7     " 

2 
6 

inche 

3     « 

5     " 
42     " 

3 

4 

2 

(( 

14  feet. 
3     " 

22     " 

6 

inches 
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Aerometry.    Translated  from  the  Hydraulics  of  D'Auluisson  de 
Voisins.    By  J.  Bennett. 

(Continued  from  page  132.) 
SECOND  SECTION. 

In  this  section  we  sliall  treat  of  the  diotion  of  Air  in  conduit  pipes. 
Combining  the  results  obtained,  with  the  principles  laid  down  in  the 
preceding  Section,  we  shall  calculate  the  effects  of  Blowing  Machines. 

CHAPTER  FIRST. 

3Iotion  of  Air  in  Pipes. 

516.  Resistance  of  Pipes.  Its  expression. — If  to  a  reservoir  which 
is  always  filled  with  equally  compressed  air,  we  fit  a  long  pipe  whose 
extremity  is  either  entirely  open,  or  provided  with  an  ajutage  con- 
tracting the  orifice,  the  air  will  enter  it,  will  pass  through,  and  will 
issue,  producing  a  continuous  blast. 

If  we  designate  by  ii  the  height  of  the  manometer  at  the  reservoir, 
it  will  represent  the  force  (effort)  which  drives  the  air  in  the  tube.  If 
the  latter  opposes  no  resistance  to  its  motion,  it  will  still  indicate  the 
force  which  presses  the  issuing  air  ;  then,  a  second  manometer,  placed 
upon  a  second  reservoir,  containing  the  outlet  pipe,  would  also  be  held 
at  the  height  n.  But  this  is  not  the  case  ;  the  resistance  of  the  pipe 
destroys  a  portion  of  the  initial  force  ;  and  the  second  manometer  will 
only  have  a  height  7j,  a  height  smaller  than  n,  and  which  alone  pro- 
duces the  velocity  of  issue.  Thus  the  resistance  will  absorb  a  part  of 
the  first  force  equal  to  ii — h;  and  this  quantity  will  thus  represent  the 
resistance. 

517.  As  with  tubes  conducting  water,  the  resistance  will  be  an 
effect  of  the  action  of  the  sides,  and  it  will  be  accordingly  increased 
with  their  length,  and  with  their  circumference  or  diameter  (184).  It 
will  also  be  in  the  inverse  ratio  of  their  section,  or  as  the  squares  of 
the  diameter ;  and  will  increase  proportionally  to  the  square  of  the 
velocity.  As  to  the  term  expressing  the  relation  between  the  resist- 
ance and  the  velocity,  taken  in  the  first  power  (107)  it  may  be  wholly 
neglected ;  according  to  Hutton's  observations,  its  effect  is  insensible 
for  velocities  of  air  from  10  to  328  feet.^'  Now,  in  pipes,  the  velocity 
does  not  exceed  164  feet,, and  is  seldom  ever  below  10  feet. 

Consequently,  if  u  is  the  mean  velocity  in  a  pipe,  with  a  length  L, 
and  diameter  d,  n^  being  a  constant  co-efficient,  we  shall  have 

,  L  D  w^  L  M^ 

n — k  =  n^  ■ — -— =?i^  —  . 

D^  D 

518.  Equation  of  Motion. — The  motion  of  air  in  a  pipe  differs  in 
this  respect  from  that  of  water,  in  that  its  velocity  is  not  entirely  uni- 
form, but  gradually  increases  from  the  commencement  to  the  end,  in 
the  inverse  ratio  of  the  respective  pressures  from  h  +  h  to  b  -\-  U,  b 
being  the  height  of  the  barometer. 

*  New  Eiperiments  upon  Artillery,  second  part,  translation  of  M.  Tcrquem,  pp.  112  and  148. 
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In  fact,  if  when  the  permanence  of  motion  is  well  estahlished,  we 
imagine  in  the  pipe,  two  extremely  thin  cross  sections  of  equal  thick- 
ness, and  at  some  distance  apart,  there  must  pass  through  each  of 
them  the  same  mass  of  air,  and  the  same  number  of  molecules  in  the 
same  time.  In  the  lower  section,  where  the  pressure,  and  therefore  the 
density  of  the  air  is  less,  there  will  be  at  any  instant,  fewer  molecules 
than  in  the  upper ;  they  must  pass  then  more  rapidly,  and  so  much 
the  more  as  the  density  is  less. 

The  diminution  of  density,  as  well  as  that  of  pressure,  being  pro- 
portional to  the  length  of  pipe,  will  be  in  an  arithmetrical  progres- 
sion ;  the  same  will  be  the  case  for  the  increase  of  the  velocity.  Con- 
sequently, the  mean  u  will  be  at  the  middle  of  the  pipe.  The  pressure 
there  is  ^  {h  -\- b. -\- h  -{-  h)  =  b  +  hi,  making  |  (h  +  h)  =  7n  at  the  ex- 
tremity, it  is  5  -f-  h;  thus,  if  we  designate  by  v,  the  velocity  at  the  end, 
we  shall  have 

u  :  V  ::  h  -\-h  :  b-\-h\  or  u=^v  ,    ;  ,  . 

519.  If  the  conduit  is  terminated  by  an  ajutage,  whose  diameter  of 
orifice  is  d,  and  with  a  velocity  v  of  issuing  fluid ;  the  velocities  being 
in  the  inverse  ratio  of  the  sections,  or  the  squares  of  the  diameter,  we 

shall  have  v  =  v  -— ,  or  more  exactly  v  =  — — ,  m  being  the   co-efli- 

cient  of  contraction  at  the  orifice;  it  will  generally  be  '93  in  the  aju- 
tages of  pipes  (509).  Moreover,  and  other  things  being  equal,  v^  is 
proportional  to  7i,  or  equal  to  ?i''  7i,  n"  being  another  constant  multi- 
plier.   Thus, 

this  value  should  be  substituted  in  the  above  equation. 

In  the  second  member,  we  shall  have  three  constant  multipliers  n\ 
w",  and  m;  we  will  represent  their  product  by  n;  it  may  also  comprise 

the  factor  (  ,  j  )  ,  variable  it  is  true,  but  within  very  narrow  limits^ 
and  the  experiments  giving  w,  will  implicitly  give  its  value  for  analo- 
gous cases.    Consequently  making  n'  n"  m  f  ,  )  =**>  "we  have 

H — A=?i . 

520.  The  second  member  expresses  only  the  resistance  of  the  sides;  but  there  is  another 
besides  this,  arising  from  the  choking  of  the  fluid  vein  in  its  passage  from  the  reservoir 
into  the  conduit:  it  operates  with  the  first  in  reducing  the  height  of  the  manometer  from 
H  to  A,  and  consequently  in  producing  u — h ;  its  expression,  which  is  (204) 

m'  being  the  co-efficient  at  inlet  of  the  conduit,  should  then  be  introduced  in  the  second 
member.    But,  from  what  has  been  said  in  Nos.  55  and  204,  the  efiect  of  this  contrac- 
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tion  will  be  extremely  small,  and  may  be  neglected  in  large  conduits;  moreover,  it  may 
be  implicitly  comprised  in  the  value  of  n  derived  from  experiment. 

521.  The  height  h  is  that  of  a  manometer  to  be  placed  upon  a  reservoir  at  the  ex- 
tremity of  the  conduit,  and  is  the  same  as  that  of  the  outlet  ajutage  at  which  the  outlet 
ajutage  is  held.  But,  in  reality,  we  have  no  such  reservoir;  and  the  extreme  manometer 
is  established  directly  upon  the  conduit  itself,  quite  near  the  ajutage.  The  height  h' 
to  which  it  rises  is  less  than  h,  the  height  really  due  to  the  velocity  of  issue,  by  a 
quantity  equal  to  the  height  due  the  velocity  v  which  the  fluid  has  under  the  mano- 

meter  (208  and  213)  a  height  which  is   ^ — ,  or,  in  a  column  of  mercury, 


d        T  2  7?i2  t?-*         t?  77/2  d* 

D         2^*  D*     '       D~  D*     ' 


=  >/■ 


;9  h  ^(500.) 
a 


h'=^h-h^^ 


remembering  that 


Thus, 


and  consequently. 


and  the  equation  of  motion  with  h'  will  be 

Lrf* 


/       m^  d\      ,,  h' : 


0=" 

m^d* 
But  experiments  to  be  shown  hereafter,  in  which  the  term reaches  as  high 

D 

as  -453,  prove  that  the  formula  is  better  established,  that  is  to  say,  that  «  is  more  con- 
stant ill  neglecting  than  in  preserving  this  term,  and  consequently  in  taking  the  height 
really  given  by  the  manometer  for  h;  or  in  other  words,  for  the  generating  height  of  the 
velocity  of  issue. 

522.  Determination  of  the  Constant  Co-efficient. — TTe  no-vy  come  to 
tke  determination  of  n  in  the  equation 

,  h  L  d* 

n — h  =  n , 

H  and  h  being  the  heights  of  the  manometers  placed  upon  the  conduit, 
the  one  at  the  origin,  the  other  at  its  end  immediately  in  front  of  the 
nozzle. 

To  arrive  at  this  properly,  as  well  as  to  establish  the  laws  of  resist- 
ance, I  made  a  great  number  of  experiments,  the  details  of  which  may 
be  found  in  Tomes  ill  and  IV  of  the  Annales  des  Mines,  (1828  and 
1829.)  I  merely  refer  to  them  and  confine  myself  to  the  following 
observations : 

I  had  to  establish  at  the  mines  of  Rancie  ("department  of  Ariege,)  a  ventilator,  which 
■was  to  carry  a  distance  of  13 12  feet  the  air  which  it  received  from  a  "troi7ipe"a.  kind  of 
blower  used  at  the  iron  works  of  the  Pyrenees,  the  Alps,  &c.  This  air  was  to  be  con- 
ducted through  a  tin  pipe  "328  feet  in  diameter. 

It  was  laid  in  pieces  65  6  feet  in  length.  As  soon  as  one  of  them  was  laid,  there  was 
fitted  in  succession  at  its  end,  nozzles  or  slightly  conical  ajutages,  whose  diameter  at 
the  orifice  was  '16  ft.,  '13  ft.,  -093  ft.,  and  '065  ft.,  and  which  nearly  always  made  with 
the  pipe  an  angle  of  135°.     During  the  experiments,  three  different  quantities  of  water 
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were  let  into  the  "frompe"  to  insure  different  veiocitics.  A  manometer,  placed  at  the 
end  of  the  conduit,  quite  near  the  base,  made  known  the  elastic  force  A  of  the  air  at  its 
outlet ;  while  another  placed  upon  the  reservoir  of  the  "tronipe"  indicated  the  force  u  at 
the  inlet  of  the  pipe. 

To  establish  the  effect  of  the  diameter  of  the  pipes,  I  made  two  small  conduits  183  ft. 
long;  one  had  a  diameter  of -IGi  ft.,  and  the  other  '077  ft. 

From  among  over  one  thousand  experiments  made  conjointly  by  myself  and  M.  Marot, 
Engineer,  three  hundred  and  twenty-five  reported  in  the  "Annates  des  Mines,"  served 
for  the  determination  of  the  co-efhcient 

(h— A)  d5> 


/     (h-A)d5v 

"V=-atz4-7 


I  give  in  the  following  tables  the  results  of  a  portion  of  them : 


Conduit  of '328  feet  diameter. 

Length 

of  the 

conduit. 

Nozzle  of -164  ft.  diameter. 

Nozzle 

of  -098  ft.  d 

ameter. 

Manometer 

Derived 

Manometer 

Derived 
Co-efficient. 

At  Origin. 

At  Extremitj' 

Co-efficient. 

At  Origin. 

At  Extremity 

ft. 

ft. 

ft. 

ft. 

ft. 

330-05 

•0633 

•0249 

•0247 

•1093 

•0889 

•0285 

394-03 

•0725 

•0249 

•0248 

•1049 

•0830 

•0272 

457-68 

•0741 

•0249 

•0226 

•1125 

•0889 

•0235 

524-78 

•0590 

•0177 

•0233 

•0932 

-0725 

•0220 

589-58 

•0593 

•0164 

•0233 

•0784 

•0607 

•0200 

654-54 

•0741 

•0193 

•0227 

•1066 

-0784 

•0223 

720-19 

•0735 

•0219 

•0193 

•1108 

•0784 

•0233 

784-62 

•0830 

•0206 

•0202 

•1138 

•0814 

•0206 

849-62 

•0902 

•0206 

•0208 

•1197 

•0837 

•0206 

917-70 

•0932 

•0193 

•0218 

•1213 

•0800 

•0228 

984-24 

•0918 

•0177 

•0223 

•1197 

•0784 

•0217 

1056-22 

•1003 

•0127 

•0208 

•1315 

•0859 

•0204 

1129-50 

•1007 

•0164 

•0239 

•1302 

•0830 

•0204 

1203-20 

•1345 

•0196 

•0254 

•1761 

•1049 

•0228 

1270-10 

•1404 

•0193 

•0-258 

•1315 

•0784 

•0216 

] 

VIean,          .        ^0228 

Me 

an, 

•0225 

Pi 

pe  of  -164  ft.  diameter. 

P 

pe  of  -077  ft.  diameter.               1 

Nozzle  of  -098  ft. 

Nozzle 

of  -065  ft. 

Length 
of 

Manometer 

Derived 
Co-effi- 

Length 
of 

Manometer 

Derived 

Co-effi- 

At 

At  Ex- 

At 

At  Ex- 

Pipe. 

Origin. 

tremity. 

cient. 

Pipe. 

Origin. 

tremity. 

cient. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

30-66 

•1214 

•1102 

-0244 

29-19 

•177 

•0295 

•0252 

63-96 

•1302 

•1036 

•0242 

57-66 

•193 

•0198 

■0223 

99-38 

•1256 

•0889 

•0206 

8-2-36 

•185 

•0128 

•0238 

131-88 

•1214 

•0859 

•0238 

106-99 

•200 

•0113 

•0227 

164-16 

•1154 

•0705 

•0248 

131-88 

•165 

•0066 

•0266 

182-13 

•1332 

•0787 

•0226 

165-80 

•167 

•0087 

-0262 

Me 

an. 

•0254 

Mean 

•0247 

A  peculiar  circumstance  seems  to  have  caused  the  small  co-eftlcients  upon  the  great 
conduit,  especially  at  its  middle  part.  The  mean  co-efficient,  with  a  nozzle  of  -131  feet 
was  -022  ;  and  ^02 1  with  that  of  -065  ft.  Upon  the  conduit  of  -164  ft.  with  such  a  nozzle 
it  was  raised  to  -0248. 

The  aggregate  of  all  our  observations  gives  as  a  mean  term,  7i  =  -0238. 
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523.  Pressure  at  the  Extremity  of  Conduit. — "We  stall  thus  have 
H — h  =  -0238 :  whence 

D5 


42-02 


h  = 


H  D^ 


•0238—     L  4  42  ^, 
J)'  d 


I  have  compared  the  values  of  h  given  by  this  formula,  with  those 
of  more  than  three  hundred  observations,  and  the  results  of  calculation 
have  followed  those  of  experiments  in  all  their  variations,  high  and 
low,  whatever  the  given  quantities  of  motive  water,  whatever  the  con- 
duits and  ajutages  employed;  when  the  section  of  the  latter  was  '73 
of  that  of  the  former,  as  well  as  when  it  was  but  '04.  Thus,  our  for- 
mula, though  not  strictly  correct  in  theory,  has  the  full  sanction  of 
experiment,  at  least  between  the  limits  of  our  applications,  which  will 
be  found  to  lie  within  the  limits  of  practice. 

524.  Expression  of  Discharge. — Putting  the  above  value  of  h  in  the 
expression  of  discharge  (509),  we  have 

Q  =  6135    -      -"^ 


Sb+hS 


L4-4-''^' 


The  air  is  here  at  the  pressure  h-\-h,  and  we  may  reduce  it  to  the 
volume  it  would  have  under  the  barometric  pressure  of  2-i93  ft.,  by 
multiplying  by  the  ratio  between  these  two  pressures  ;  taking,  for  b  +  h 
and  T,  the  mean  values  2-559  ft.,  and  1-048  in  No.  511,  we  have  simply 


Q=403oJ-^ 


L  +  42    ~ 

a* 

525.  Discharge  of  Pipes  entirely  open. — From  the  manner  in  which 
our  formula  of  discharge  has  been  established,  it  would  seem  to  be  in- 
applicable to  conduits  entirely  open  at  their  extremity,  or  to  those  whose 
efflux  is  not  considerably  contracted  by  an  ajutage,  and  where  we  have 
d  =  J).  But  experiment  indicates  that  here  also  their  application  may 
be  made  without  notable  error.  Still,  as  there  is  no  contraction  at  the 
outlet,  the  co-efficient  m  (=-93)  placed  in  the  numerical  multiplier  of 
the  discharge,  should  be  taken  away;  and  the  multiplier  will  then  be 
6597  instead  of  6135.  Let  us  compare  now  the  results  of  the  formula 
with  those  of  an  experiment  made  by  M.  Girard. 

This  engineer  made  use  of  a  gasometer  employed  for  lighting  one 
of  the  hospitals  of  Paris,  to  ascertain  the  discharge  of  a  pipe,  whose 
length  was  gradually  increased,  the  pressure  in  the  gasometer  being 
constant :  it  was  at  -008162  feet  estimated  in  a  column  of  mercury. 
The  pipe  was  made  of  gun-barrels  fitted  end  to  end,  and  was  -0518  ft. 
in  diameter  ;  at  the  time  of  the  experiments  the  temperature  was  62*0° 
and  the  barometer  indicated  nearly  2-486  ft.    The  observed  discharge 
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■was  less  than  the  calculated  in  the  ratio  of  551  to  557  or  of  989  to 
1000,  as  may  be  seen  in  the  following  table. 


Discharge  in  1 

'  according  to 

Length  of  Pipe. 

__^—        '"".^^^^ 

-.^ >■         — .^ 

Observation. 

'J'he  Formula. 

feet. 

cubic  feet. 

cubic  feet. 

21-58 

•05085 

•04905 

12329 

•02023 

•02136 

186-4:3 

•01737 

•01741 

278-99 

•01444 

•01426 

3.57-65 

•01165 

•01260 

415-18 

•01084 

•01168 

422-46 

•01077 

•01162 

Mean, 

•01946 

•01967 

Thus  these  experiments  would  lower  the  co-efficient  6597  to  6525, 
and  we  have  for  open  pipes, 


Q=6o25 


f    T 


H  D^" 


\h^-h  \Il  +  42  d 
In  such  a  conduit,  the  air  issues  nearly  under  the  pressure  h,  and 
}i  =  o:  at  the  inlet  the  pressure  is  5  +  n  ;  but  H  is  generally  small,  and 
without  error  we  may  make  6  -f  J  ii,  and  even  h  -\-ii  equal  to  2'493 
feet.    Thus, 


Q=4231 


i. 


H  D^ 


|l  +  42  d* 

526.  Comparison  of  the  Discharge  of  Air  and  of  Water. — Let  us 
compare  the  expression  of  the  discharge  Q  in  air,  with  that  giving  the 
discharge  q'  in  water,  the  pressure,  the  length,  and  the  diameter  of 
the  pipe  remaining  the  same. 

The  discharge  in  great  velocities  is  (189), 


Q'=  37-548 


II '  D^ 


L  +  36  D 


h'  being  the  height  of  the  column  of  water,  measuring  the  charge  upon 
the  pipe.  Expressing  h'  in  column  of  mercury,  we  have  h'=13-6  h, 
and  consequently 


q'  =  138-47 


Thus,  very  nearly 


J 


H  D^ 


L-f36D 


30-5^ 


138-47  :  4321  ;  :  1 
In  other  words,  under  the  same  charge,  the  same  conduit  will  discharge 
a  volume  of  air  30-55  times  greater  than  the  volume  of  water. 

According  to  the  principle  laid  down  in  No.  512,  the  two  discharges 
must  be  in  the  inverse  ratio  of  the  square  root  of  the  respective  densi- 
ties of  the  two  fluids,  and  consequently  (496)  as  1  to 


i 


1919-5 


6  +  A' 


or  as  1  to  43-81 


f_l_ 


or,  since  6  +  A  =  2-493,  and  t  =  1-848,  as  1  is  to  37-71. 
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527.  Discharge  for  any  Cfas. — According  to  this  principle,  p  being 
the  specific  weight  of  any  gas  compared  with  atmospheric  air,  we  shall 
have  the  volume  of  gas  discharged  bj  a  pipe,  by  dividing  the  above 
values  of  Q  (525  and  526)  by  \/p . 

528.  Resistance  of  Bends. — The  curves  of  conduits  when  they  are 
sharp  and  abrupt,  considerably  increase  the  resistance  to  motion  :  thus 
in  my  numerous  experiments  on  bent  pipes,  seven  angles  of  45°  have 
reduced  the  discharge  by  one  quarter. 

In  these  experiments  I  have  seen  the  resistance  increased,  the  same  as  for  pipes  con- 
veying water,  sensibly  as  the  square  of  the  velocity,  and  very  nearly  as  the  square  of  the 
sines  of  the  angles.  But  to  my  great  surprise,  it  did  not  increase  proportionally  to  the 
number  of  angles;  beyond  a  certain  number  it  diminished  ;  thus  15  angles  reduced  the 
discharge  less  than  7  of  the  same  size.  This  phenomenon,  and  some  other  circumstances, 
have  rendered  fruitless  my  attempts  to  establish  even  approximately,  an  expression  for 
the  resistance  of  bends. 

In  practice,  we  avoid  their  bad  effect  by  well-rounding  such  as  we  are  compelled  to  make. 

529.  As  to  contractions  which  may  accidentally  occur,  their  resistance  as  in  waterpipes 
(200)  is  expressed  by 

s  being  the  contracted  section. 

530.  Examples. — A  pipe  -051805  feet  in  diameter,  and  415-29  feet  in  length,  is  fitted 
to  a  gasometer  filled  with  carburetted  hydrogen  ;  the  height  of  the  water  manometer 
placed  upon  the  gasometer  is  -11099  feet  ;  required  the  discharge  per  second. 

•11099 
We  have  d  =  -051805  feet,   l  =  415-29   feet,  h  =    ,o.^-    =-0081612  feet,  and 


jo=*559,  and  consequently, 
4231 

\/^569 


4 


•0081612  C-051S05)' 
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-=•015285  cubic  feet. 


415-29-f42x-051805 

Experiment  gave  -01483. 

I  give  below,  the  results  of  four  other  operations  made  on  the  same  conduit, 
aggregate,  they  do  not  differ  but  a  hundredth  from  those  of  the  formula. 


In  the 


Discharge  according  to  | 

Length  of  Conduit. 

^,.-— .^-_^ 

■~^_^^——  ~~^ 

Experiment. 

Formula. 

feet. 

123-09 

•02747 

•02793 

186-43 

•02313 

•02274 

268-99 

•03092 

•02815 

357-65 

•01945 

•02489 

531.  There  is  a  conduit  1066  feet  long,  and  -39  feet  diameter  ;  it  is  fitted  to  a  reservoir 
upon  which  a  mercury  manometer  stands  at  -1804  feet.  What  diameter  must  be  given 
to  the  nozzle  to  discharge  3-88  cubic  feet  per  second  1 

n  D^ 
The    equation  q^4 


2=4030    I 


L+42- 


being  raised  to  the  square  and  transposed,  becomes  d*  = 
or  with  the  numerical  quantities  above  given 


42  q2j)5 

("4030)2  H  d5_l  (j2 


d*  = 


42  (3-88)2  (-39)5 


40302  (.1804)  (-39j5_i066  (3-88)2 
and  extracting  the  fourth  root,  d=  ^1531  feet. 

(To  be  Continued.) 


=  -0000549  ; 
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0)1  the  Manufacture  of  Malleable  Iron  and  Steel.* 
By  Mr.  Henry  Bessemer. 

[Paper  read  before  the  Institution  of  Civil  Eugiiiecrs,  May  24, 1S59.] 

Attention  was  directed,  in  the  early  part  of  the  Paper,  to  the  ordi- 
nary mode  of  manufacturing  iron  by  the  puddling  process ;  in  the 
course  of  which  the  iron,  after  it  "  came  to  nature,"  was  gathered  into 
balls,  and  was  then  removed,  as  quickly  as  possible,  to  the  squeezer, 
where  much  of  the  fluid  scoria,  Avith  other  mechanically  mixed  impu- 
rities, was  driven  out,  leaving  a  mass  or  billet  of  iron  composed  of 
thousands  of  separate  fragments  of  metal,  the  entire  surface  of  every 
one  of  which  was  more  or  less  coated  with  dry  oxide,  or  fluid  silicate 
of  the  oxide  of  iron.  The  great  pressure  exerted  by  the  squeezer  suf- 
ficed to  so  far  remove  the  fluid  coating  of  the  contiguous  particles,  as 
to  bring  their  surfaces  into  actual  contact,  and  consequently  to  effect 
a  union  at  such  parts.  But  the  whole  of  the  matter  thus  displaced 
could  not  find  its  way  between  the  interstices  of  the  mass,  and  there- 
fore it  became  locked  in  its  numerous  cavities,  producing  points  of 
weakness  and  separation  in  the  metal.  No  amount  of  after  working 
or  rolling  could  wdiolly  displace  the  portions  of  cinder,  dry  oxide  of 
iron,  and  of  sand,  which  thus  became  mixed  up  with  and  were  diffused 
throughout  the  mass,  causing  flaws  and  cracks  in  the  iron,  all  more 
or  less  objectionable. 

Now,  if  these  imperfections  were  the  natural  and  inevitable  conse- 
quences of  the  conditions  under  which  malleable  iron  was  at  present 
produced,  it  followed  that  defects  of  a  similar  character  must  also  of 
necessity  exist  in  steel  produced  by  the  puddling  process.  The  granu- 
lar condition  of  the  metal,  and  its  exposure  to  heat  and  oxygen,  could 
not  fail,  in  both  cases,  to  oxidize  the  entire  surfaces  of  the  numerous 
molecules  to  be  united  into  one  mass;  the  admixture  of  scoria  and 
other  matters  from  the  furnace,  was  equally  certain  to  result;  and  also 
the  difiiculty  of  bringing  each  particle  of  the  metal  to  the  same  degree 
of  decarbonization  and  refinement  existed  as  in  the  making  of  iron, 
with  the  additional  inconvenience  arising  from  some  portions  of  the 
metal  becoming  entirely  decarbonized,  and  being  converted  into  soft 
malleable  iron. 

Iron  thus  presented  a  most  unfavorable  contrast  with  the  other  mal- 
leable metals,  all  of  which  were  free  from  sand  or  scoria;  they  had  no 
hard  and  soft  parts,  and  required  no  welding  together  of  separate 
molecules,  but  they  Avere  perfectly  homogeneous  and  free  from  all  me- 
chanical admixture  with  foreign  substances.  Gold,  silver,  copper,  zinc, 
tin,  and  lead,  owed  this  valuable  exemption  from  the  defects  univer- 
sally found  in  puddled  iron,  simply  to  the  fact  that  they  were  purified 
and  refined  in  a  fluid  state,  and,  while  still  fluid,  were  formed  into 
ingots,  whereby  the  cohesion  of  every  particle  in  the  mass  was  insured. 
If,  then,  the  refining  of  other  malleable  metals,  while  in  a  fluid  state, 
and  their  formation  into  cast  ino;ots,  rendered  all  such  metals  more 
sound  and  homogeneous  than  iron,  while  it  did  not  lessen  their  extreme 
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ductility,  Avliy  should  iron  for  ever  remain  an  exception  to  the  general 
rule  ?  It  might  he  truly  answered  that  hitherto  the  excessively  high 
temperature  required  to  fuse  and  to  maintain  pure  iron  in  a  fluid  state, 
had  interposed  an  insuperable  barrier,  for  the  highest  heat  of  the  fur- 
naces only  sufficed  to  sho\Y  that  fluidity  was  a  possible  condition  of  that 
metal. 

It  need  not,  therefore,  be  a  matter  of  surprise  that  when  Mr.  Bes- 
semer first  proposed  to  convert  crude  pig  iron  into  malleable  iron, 
while  in  a  fluid  state,  and  to  retain  the  fluidity  of  the  metal  for  a  suffi- 
cient time  to  admit  of  its  being  cast  into  moulds  without  the  employ- 
ment of  any  fuel  in  the  process,  his  proposition  was  looked  upon  by 
many  as  a  chimera,  or  as  the  mere  day-dream  of  an  enthusiast ;  but 
it  was,  nevertheless,  fully  recognised  and  supported  by  many  of  the 
scientific  men  of  the  day.  The  same  deep  conviction  of  the  truth  on 
which  the  new  process  was  based,  and  which  led  Mr.  Bessemer  to  bring 
it  before  the  British  xVssociation  in  1856,  had  since  determined  him 
(in  spite  of  the  opinions  then  pronounced  against  the  process)  to  pur- 
sue one  undeviating  course  until  the  present  time,  and  to  remain  silent 
for  years  under  the  expressed  doubts  of  those  who  predicted  its  fail- 
ure, rather  than  again  bring  forward  the  invention  until  it  had  been 
practically  and  commercially  worked,  and  there  had  been  produced  by 
it  both  iron  and  steel  of  a  quality  which  could  not  be  surpassed  by 
any  iron  or  steel  made  by  the  tedious  and  expensive  processes  now  in 
general  use. 

The  want  of  success  which  attended  some  of  the  early  experiments 
was  erroneously  attributed  by  some  persons  to  the  "burning"  of  the 
metal,  and  by  others  to  the  absence  of  cinder,  and  to  the  crystalline 
condition  of  cast  metal.  It  was  almost  needless  to  say,  that  neither 
of  the  causes  assigned  had  any  thing  to  do  with  the  failure  of  the  pro- 
cess in  those  cases  where  failure  had  occurred.  Chemical  investiga- 
tion soon  pointed  out  the  real  source  of  difiiculty.  It  was  foimd  that 
although  the  metal  could  be  wholly  decarbonized,  and  the  silicum  be 
removed,  the  quantity  of  sulphur  and  of  phosphorus  was  but  little 
afiected ;  and,  as  different  samples  were  carefully  analyzed,  it  was 
ascertained  that  red  shortness  was  always  produced  by  sulphur  when 
present  to  the  extent  of  1-lOth  per  cent.,  and  that  cold  shortness 
resulted  from  the  presence  of  a  like  quantity  of  phosphorus  ;  it  there- 
fore became  necessary  to  remove  those  substances.  Steam  and  pure 
hydrogen  gas  were  tried  with  more  or  less  success  in  the  removal  of 
sulphur,  and  various  fluxes  composed  chiefl}'  of  silicates  of  the  oxide 
of  iron  and  manganese,  were  brought  in  contact  with  the  fluid  metal 
during  the  process,  and  the  quantity  of  phosphorus  was  thereby  re- 
duced. Thus  many  months  were  consumed  in  laborious  and  expensive 
experiments;  consecutive  steps  in  advance  were  made,  and  many  valu- 
able facts  were  elicited.  The  successful  working  of  some  of  the  higher 
qualities  of  pig  iron  caused  a  total  change  in  the  process,  to  which  the 
efforts  of  Messrs.  Bessemer  and  Lougsdon  were  directed.  It  was  deter- 
mined to  import  some  of  the  best  Swedish  pig  iron,  from  which  steel 
of  excellent  quality  was  made,  and  tried  for  almost  all  the  uses  for 


Manufacture  of  3Ialleahle  Iron  and  Steel.  195 

■wLich  steel  of  the  higliest  class  was  employed.  It  was  tlicn  decided 
to  discontinue,  for  a  time,  all  further  experiments,  and  to  erect  steel 
works  at  Sheffield  for  the  express  purpose  of  fully  developing  and  work- 
ing the  new  process  commercially,  and  thus  to  remove  the  erroneous 
impressions  so  generally  entertained  in  reference  to  the  Bessemer  pro- 
cess. 

In  manufacturing  tool  steel,  the  highest  quality,  it  was  found  pre- 
ferable for  several  reasons  to  use  the  best  of  Swedish  pig  iron,  and, 
Avhen  converted  into  steel  by  the  Bessemer  process,  to  pour  the  fluid 
steel  into  water,  and  afterwards  to  remelt  the  shotted  metal  in  a  cru- 
cible, as  at  present  practisetl  in  making  blister  steel,  whereby  the  small 
ingots  required  for  tliis  particular  article  were  more  perfectly  and  more 
readily  made. 

It  was  satisfactory  to  know  that  there  existed  in  this  country,  vast 
and  apparently  inexhaustible  beds  of  the  purest  ores  fitted  for  the  pro- 
cess. Of  the  hematite  alone  970,000  tons  were  raised  annually,  and 
this  quantity  might  bo  doubled  or  trebled  whenever  a  demand  arose. 
It  was  from  the  hematite  pig  iron  made  at  the  "Workington  Iron  Works, 
that  most  of  the  larger  samples  of  iron  and  steel  exhibited  were  made. 
About  1  ton  13  cwt.  of  ore,  costing  10  s.  per  ton,  would  yield  1  ton  of 
pig  metal,  with  60  per  cent,  less  lime  and  20  per  cent,  less  fuel  than 
were  generally  consumed  Avhen  working  inferior  ores;  while  the  fur- 
naces using  this  ore  alone  yielded  from  220  to  240  tons  per  week,  in- 
stead of,  say  160  to  180  tons  per  week  when  working  Avith  common 
iron  stone.  The  Cleator  Moor,  the  Weardale,  and  the  Forest  of  Dean 
Iron  Works,  also  produced  an  excellent  metal  for  this  purpose. 

The  form  of  converting  vessel  which  had  been  found  most  suitable, 
somcAvhat  resembled  the  glass  retort  used  by  chemists  for  distillation. 
It  was  mounted  on  axes,  and  was  lined  with  "  Ganister  "  or  road  drift, 
which  lasted  during  the  conversion  of  thirty  or  forty  charges  of  steel, 
and  Avas  then  quickly  and  cheaply  repaired  or  renewed.  The  vessel 
Avas  brought  into  an  inclined  position  to  receive  the  charge  of  crude 
iron,  during  Avhich  time  the  tuyeres  were  above  the  surface  of  the  me- 
tal. As  soon  as  the  Avhole  charge  was  run  in,  the  vessel  AA^as  moved  on 
its  axes  so  as  to  bring  the  tuyeres  beloAV  the  leA^el  of  the  metal,  when 
the  process  Avas  at  once  brought  into  full  activity,  and  twenty  small 
though  poAverful  jets  of  air  sprung  upAvards  through  the  fluid  mass ; 
the  air  expanding  in  volume  divided  itself  into  globules,  or  burst  A'io- 
lently  upAvards,  carrying  Avith  it  a  large  quantity  of  the  fluid  metal, 
which  ao;ain  fell  back  into  the  boiling  mass  beloAV. 

The  oxygen  of  the  air  appeared  in  this  process,  first,  to  produce  the 
combustion  of  the  carbon  contained  in  the  iron,  and,  at  the  same  time, 
to  oxidize  the  silicum,  producing  silicic  acid,  which,  uniting  Avith  the 
oxide  of  iron,  obtained  by  the  combustion  of  a  small  quantity  of  me- 
tallic iron,  thus  produced  a  fluid  silicate. of  the  oxide  of  iron  or  "  cin- 
der," which  Avas  retained  in  the  vessel,  and  assisted  in  purifying  the 
metal.  The  increase  of  temperature  Avhich  the  metal  underAvent,  and 
Avhich  seemed  so  disproportionate  to  the  quantity  of  carbon  and  iron 
consumed,  Avas  doubtless  OAving  to  the  favorable  circumstances  under 
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wliicli  combustion  took  place.  There  was  no  intercepting  material  to 
absorb  the  heat  generated  and  to  prevent  its  being  taken  up  by  the 
metal,  for  heat  was  evolved  at  thousands  of  points  distributed  through- 
out the  fluid,  and  when  the  metal  boiled  the  whole  mass  rose  far  above 
its  natural  level,  forming  a  sort  of  spongy  froth,  with  an  intensely  vivid 
combustion  going  on  in  every  one  of  its  numberless  ever-changing 
cavities.  Thus,  by  the  mere  action  of  the  blast,  a  temperature  was 
attained  in  the  largest  masses  of  metal  in  ten  or  twelve  minutes,  that 
whole  days  of  exposure  in  the  most  powerful  furnace  would  fail  to 
produce. 

The  amount  of  decarbonization  of  the  metal  was  regulated  with 
great  accuracy  by  a  metre,  which  indicated  on  a  dial  the  number  of 
cubic  feet  of  air  that  had  passed  through  the  metal ;  so  that  steel  of 
any  quality  or  temper  could  be  obtained  with  the.  greatest  certainty. 
As  soon  as  the  metal  had  reached  the  desired  point  (as  indicated  by 
the  dial),  the  workmen  moved  the  vessel  so  as  to  pour  out  the  fluid 
malleable  iron  or  steel  into  a  founder's  ladle,  which  was  attached  to 
the  arm  of  a  hydraulic  crane,  so  as  to  be  brought  readily  over  the 
moulds.  The  ladle  was  provided  with  a  fire-clay  plug  at  the  bottom, 
the  raising  of  which,  by  a  suitable  lever,  allowed  the  fluid  metal  to 
descend  in  a  clear  vertical  stream  into  the  moulds.  T\'hen  the  first 
mould  was  filled,  the  plug  valve  was  depressed,  and  the  metal  was  pre- 
vented from  flowing  until  the  casting  ladle  was  moved  over  the  next 
mould,  when  the  raising  of  the  plug  allowed  this  to  be  filled  in  a  simi- 
lar manner,  and  so  on  until  all  the  moulds  were  filled. 

The  casting  of  large  masses  of  a  perfectly  homogeneous  malleable 
metal  into  any  desired  form,  rendered  unnecessary  the  tedious,  expen- 
sive, and  uncertain  operation  of  welding  now  employed  wherever  large 
masses  were  required.  The  extreme  toughness  and  extensibility  of 
the  Bessemer  iron  was  proved  by  the  bending  of  cold  bars  of  iron,  3 
ins.  square,  under  the  hammer  into  a  close  fold,  without  the  smallest 
perceptible  rupture  of  the  metal  at  any  part ;  the  bar  being  extended 
on  the  outside  of  the  bend  from  12  ins.  to  16  J  ins.,  and  being  compressed 
on  the  inside  from  12  ins.  to  7^-  ins.,  making  a  difi'erence  in  length  of  9^ 
ins.  between  what,  before  bending,  were  the  two  parallel  sides  of  a  bar 
3  ins.  square.  An  iron  cable  consisting  of  four  strands  of  round  iron, 
1^  ins.  diameter,  was  so  closely  twisted  while  cold,  as  to  cause  the 
strands  at  the  point  of  contact  to  be  permanently  imbedded  into  each 
other.  Each  of  these  strands  had  elongated  12^  ins.  in  a  length  of  4 
ft.,  and  had  diminished  one-tenth  of  an  inch  in  diameter,  throughout 
their  whole  length.  There  were  also  exhibited  some  steel  bars,  2  ins. 
square,  and  2  ft.  6  ins.  in  length,  twisted  cold  into  a  spiral,  the  angles 
of  which  were  about  45  degrees  ;  and  some  round  steel  bars,  2  ins.  in 
diameter,  bent  cold  under  the  hammer,  into  the  form  of  an  ordinary 
horse-shoe  magnet,  the  outside  of  the  bend  measuring  5  ins.  more  than 
(jhe  inside. 

The  steel  and  iron  boiler  plates,  left  without  shearing  and  with  their 
ends  bent  over  cold,  also  aflforded  ample  evidence  of  the  extreme  tena- 
city and  toughness  of  the  metal ;  while  the  clear  even  surface  of  the 
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railway  axle  and  piece  of  malleable  iron  ordnance,  were  examples  of 
the  perfect  freedom  from  cracks,  flaws,  or  hard  veins,  wliich  formed  so 
distin^fuishing  a  characteristic  of  the  new  metal.  The  tensile  strength 
of  this  metal  was  not  less  remarkable,  as  the  several  samples  of  steel 
tested  in  the  proving  machine  at  Woolwich  Arsenal,  bore,  according 
to  the  reports  of  Colonel  Eardley-Wilmot,  R.  A.,  a  strain  varying  from 
150,000  ft)s.  to  162,900  lbs.  on  the  square  inch,  and  four  samples  of 
iron  boiler  plate,  from  G8,314  lbs.  to  73,100  lbs.;  while,  according  to 
the  published  experiments  of  Mr.  W.  Fairbairn,  Staflbrdshirc  plates, 
bore  a  mean  strain  of  45,000  lbs.,  and  Low  Moor  and  Bowling  plates, 
a  mean  of  57,120  lbs.  per  sciuarc  inch. 

There  was  another  fact  of  great  importance  in  a  commercial  point 
of  view.  In  the  manufacture  of  plates  for  boilers  and  for  ship-build- 
ing, the  cost  of  production  increased  considerably  with  the  increase  of 
weight  in  the  plate  ;  for  instance,  the  Low  Moor  Iron  Company 
demanded  ,£22  per  ton  for  plates  weighing  2 J  cwt.  each,  but  if  the 
weight  exceeded  5  cwt.,  then  the  price  rose  from  <£22  to  <£37  per  ton. 
Now,  with  cast  ingots  such  as  the  one  exhibited,  and  from  which  the 
sample  plates  were  made,  it  was  less  troublesome,  less  expensive,  and 
less  wasteful  of  material,  to  make  plates  weighing  from  10  to  20  cwt. 
than  to  produce  smaller  ones,  and,  indeed,  there  could  be  but  little 
doubt  that  large  plates  would  eventually  be  made  in  preference,  and 
that  those  who  wanted  small  plates  would  have  to  cut  them  from  the 
large  ones.  A  moment's  reflection  would  therefore  show  the  great 
economy  of  the  new  process,  in  this  respect ;  and,  when  it  was  remem- 
bered that  every  riveted  joint  in  a  plate  reduced  the  ultimate  strength 
of  each  100  fts.  to  70  tbs.,  the  great  value  of  long  plates  for  girders, 
and  for  ship-building,  would  be  fully  appreciated. 

At  a  time  when  the  manufacture  of  ordnance  occupied  so  large  a 
share  of  public  attention,  it  was  interesting  briefly  to  point  out  the 
great  facility  which  the  Bessemer  process  afforded  of  forming  masses, 
both  of  malleable  iron  and  of  steel,  of  a  size  suitable  for  the  heaviest 
ordnance,  without  any  welding  together  of  separate  slabs,  or  the  more 
costly  mode  of  building  up  the  gun  with  pieces  accurately  turned  and 
fitted  together.  Many  attempts  had  been  made  to  produce  wrouglit 
iron  ordnance,  and  this  object  had  been  successfully  accomplished  in 
the  case  of  the  large  gun  produced  at  the  Mersey  forge.  But,  how- 
ever perfect  this  one  gun  might  be,  the  time  required  to  make  it,  and 
its  immense  cost,  manifestly  rendered  it  still  a  great  desideratum  to 
produce  guns  rapidly  and  cheaply  of  a  material  equal  to,  or  greater 
in  tensile  strength  than  wrought  iron,  and,  if  possible,  free  from  the 
liability  which  that  material  had  to  flaws  and  to  deterioration,  during 
its  long  exposure  to  a  welding  heat.  It  was  believed  that  the  Besse- 
mer process  supplied  this  desideratum,  as  masses  of  cast  malleable 
metal  could  be  produced  of  10  or  20  tons  in  weight  in  a  single  piece, 
and  two  or  three  such  pieces  might  be  conveniently  made  by  the  same 
apparatus  in  one  day.  The  metal  so  made  miglit  be  either  soft  mal- 
leable iron  or  soft  steel.  In  order  to  prove  the  extreme  tougliness  of 
such  iron,  and  the  strain  to  which  it  might  be  subjected  without  burst- 
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ing,  several  cast  and  hammered  cylinders  were  placed  cold  under  the 
steam-hammer,  and  were  crushed  down  without  the  least  tearing  of  the 
metal,  as  was  shown  hy  the  samples  exhibited.  These  cylinders  were 
drawn  from  a  round  cast  iron  ingot  of  only  2  ins.  greater  diameter  than 
the  finished  cylinder,  and  in  the  precise  way  in  which  a  gun  would  be 
treated ;  they  might,  therefore,  be  considered  as  short  sections  of  an 
ordinary  9-pounder  field-piece.  The  tensile  strength  of  the  samples, 
as  tested  at  the  Royal  Arsenal,  was  64,566  ibs.  per  sq.  in.,  while  the 
tensile  strength  of  pieces  cut  from  the  Mersey  gun  gave  a  mean  of 
50,624  ibs.  longitudinally,  and  43.339  lbs.  across  the  grain;  thus  show- 
ing a  mean  of  17,550  lbs.  per  scjuare  inch  in  favor  of  the  Bessemer 
iron. 

If  it  was  desired  to  produce  ordnance  by  merely  casting  the  metal, 
the  ordinary  founding  process  might  be  employed  with  the  simple  dif- 
ference, that  the  iron,  instead  of  running  direct  from  the  melting  fur- 
nace into  the  mould,  must  first  be  run  into  the  converting  vessel,  where 
in  ten  minutes  it  would  become  steel  or  malleable  iron,  as  was  desired, 
and  the  casting  might  then  take  place  in  the  ordinary  manner.  The 
small  piece  of  ordnance  exhibited  served  to  illustrate  this  important 
manufacture  ;  and  it  was  interesting  in  consequence  of  its  being  the 
first  gun  that  was  ever  made  in  malleable  iron  without  a  weld  or  joint. 
The  importance  of  this  fact  would  be  enhanced  whe,n  it  was  known 
that  conical  masses  of  this  pure  tough  metal,  of  from  5  to  10  tons  in 
weight,  could  be  produced  at  Woolwich  at  a  cost  not  exceeding  £6  12s. 
per  ton,  inclusive  of  the  cost  of  pig  iron,  carriage,  remelting,  waste  in 
the  process,  labor,  and  engine  power.  The  conical  ingots  being  cast 
in  iron  moulds,  the  great  delay  in  moulding  in  loam  would  be  avoided; 
and  as  the  iron  moulds  employed  might  be  removed  from  the  casting 
pit  within  an  hour  after  the  metal  had  been  poured  into  them,  the  te- 
dious interval  of  three  days  now  required  by  the  cast  iron  guns  before 
removal  would  be  also  avoided,  thus  immensely  increasing  the  capabi- 
lities of  the  foundry. 

If  it  was  assumed  that  these  advantages  were  about  equal  to  the 
cost  of  hammering  the  cast  ingot,  then,  by  this  process,  it  wovdd  be 
practicable  to  produce  guns  of  any  size,  in  hammered  cast  steel,  or 
malleable  iron  ready  for  the  boring  mill,  at  about  the  same  cost  as  the 
cast  iron  guns  now  in  use  ;  but  if  the  weight  of  the  guns  could  be  re- 
duced by  20  or  25  per  cent.,  in  consequence  of  their  superior  strength, 
then  an  actual  saving  in  that  proportion  would  be  effected  in  the  first 
cost  of  every  gun  so  made.  These  important  facts  had  been  laid  before 
the  government,  and  their  advantages  were  stated  to  be  fully  appre- 
ciated by  Colonel  Eardley-Wilmot,  the  superintendent  of  the  Royal 
Gun  Factories,  who  had  evinced  a  great  interest  in  the  progress  of  the 
invention  from  its  earliest  date,  and  to  whose  kindness  the  author  was 
indebted  for  the  many  valuable  trials  of  the  tensile  strength  of  the 
various  samples  of  metal  that  had  been  submitted  for  investigation. 

It  would  be  interesting  to  those  who  were  watching  the  advancement 
of  the  new  process  to  know  that  it  was  already  rapidly  extending  itself 
over  Europe.     The  firm  of  Daniel  Elfstrand  k  Co.,  of  Edsken,  -^vho 
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were  the  pioneers  in  Sweden,  had  now  made  several  hundred  tons  of 
excellent  steel  by  the  Bessemer  process.  Another  large  manufactory 
had  since  been  started  in  their  immediate  neighborhood,  and  tliree 
other  companies  Avere  also  making  arrangements  to  use  the  process. 
The  authorities  in  Sweden  had  fully  investigated  the  whole  process, 
and  had  pronounced  in  favor  of  it.  The  large  steel  circular  saw  plate 
exhibited,  was  made  by  Mr.  Goranson,  of  Geffle,  in  Sweden,  the  ingot 
being  cast  direct  from  tlie  fluid  metal,  within  fifteen  minutes  of  its  leav- 
ing the  blast  furnace.  In  France,  the  process  had  been  for  some  time 
carried  on  l)y  the  old  established  firm  of  James  Jackson  &  Son,  at 
their  steel  works,  near  Bordeaux.  This  firm  was  about  to  manufacture 
puddled  steel  on  a  large  scale.  They  had  already  got  a  puddling  fur- 
nace erected  and  in  active  operation,  when  their  attention  was  directed 
to  the  Bessemer  process,  the  apparatus  for  which  was  put  up  at  their 
works  last  year;  and  they  were  now  extending  their  field  of  operations 
by  putting  up  more  powerful  apparatus  at  the  blast  furnaces  in  the 
Landes.  There  were  also  four  other  blast  furnaces  in  the  South  of 
France  in  the  course  of  erection,  for  the  express  purpose  of  carrying 
out  the  new  process. 

The  irons  of  Algeria  and  Saxony  had  produced  steel  of  the  highest 
quality. 

Belgium  was  not  much  behind  her  neighbors ;  the  process  was  now 
being  carried  into  operation  at  Liege,  where  excellent  steel  had  been 
made  from  the  native  coke  iron ;  while  in  Sardinia  preparations  were 
also  being  made  for  working  the  system.  Russia  had  sent  to  London 
an  engineer  and  a  professor  of  chemistry  to  report  on  the  process,  and 
Professor  Muller  of  Vienna,  and  M.  Dumas  and  others  from  Paris, 
had  visited  Sweden  to  inspect  and  report  on  the  working  of  the  new 
system  in  that  countr}''. 

The  Bessemer  process  might,  therefore,  be  now  fairly  considered  an 
accomplished  commercial  fact,  and  in  a  country  like  England,  where 
the  manufacture  of  iron  and  steel  formed  so  important  a  branch  of  the 
national  industry,  and  was  so  necessary  an  element  in  all  the  great 
manufacturing  operations,  it  must  be  admitted  that  an  impartial  exam- 
ination of  the  new  system  was  of  the  highest  importance,  not  only  to 
those  immediately  concerned  in  the  production  of  malleable  iron  and 
steel,  but  to  the  country  generally. 

That  the  process  admitted  of  further  improvement,  and  of  a  vast 
extension  beyond  its  present  limits,  the  author  had  no  doubt;  but  those 
steps  in  advance  would,  he  imagined,  result  chiefly  from  the  experience 
gained  in  the  daily  commercial  working  of  the  process,  and  would  most 
probably  be  the  contributions  of  the  many  practical  men  who  might 
be  engaged  in  carrying  on  the  manufacture  of  iron  and  steel  by  this 
system.  Hitherto  the  process  had  been  brought  into  its  present  prac- 
tical and  commercial  state,  without  recourse  to  any  of  the  numerous 
inventions  which  were  supposed  by  the  several  authors  to  be  essential 
to  the  success  of  the  system ;  but  any  real  improvement  that  might  be 
brought  forward  would  be  cordially  received  and  encouraged. 
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At  the  request  of  the  patentee  and  several  gentlemen  engaged  in 
bringing  this  invention  into  practical  operation,  I  have  undertaken  to 
give  a  short  description  of  it  to  the  Mechanical  Section  of  the  British 
Association. 

It  is  well  known  that  great  efforts  have  been  made  to  adapt  steam 
power  to  the  conveyance  of  both  passengers  and  goods  on  canals,  but 
although  the  failure  of  most  of  these  efforts  is  apparent,  from  the  fact 
that  on  a  very  few  canals  is  it  at  this  moment  employed,  yet  there  seems 
no  reason  to  doubt  that  if  steam  power  can  be  made  to  suit  itself  to 
the  peculiarities  of  canal  navigation,  it  will  be  found,  as  in  every  other 
department  of  mechanics,  the  cheapest  and  most  convenient  agent. 

In  18-31,  when  the  first  efforts  seem  to  have  been  made  to  employ 
steam  power  on  canals,  Mr.  Fairbairn,  who  was  then  engaged  in  an 
extensive  series  of  experiments  by  whicli  much  valuable  data  was  elicit- 
ed, recommended  for  this  purpose  a  peculiar  form  of  steamboat  with 
paddles  in  the  stern;  but  however  well  these  boats  might  otherAvise 
have  fulfilled  the  design,  the  surge  from  every  form  of  padille  steam- 
boat was  no  doubt  the  fatal  barrier  to  their  adoption.  "When  at  a 
later  period  the  screw  Avas  adopted  as  a  propeller,  this  seemed  to  meet 
the  difficulties  of  the  case,  and  screw  propelled  boats  have  to  some 
extent  been  adopted  and  are  now  in  use:  but  even  the  screw  has  been 
found  only  applicable  to  the  few  canals  which  are  of  considerable  depth; 
and  in  these  the  danger  always  exists  of  a  disturbance  producing  a 
disintegrating  effect  on  the  sides  and  bottom  of  the  canal,  and  where, 
as  in  the  majority  of  canals,  the  depth  does  not  exceed  3  to  4  feet,  the 
workino-  of  the  screw  is  found  to  be  altogether  impracticable. 

The  invention  of  Mr.  Robertson  fully  meets  and  obviates  these  dif- 
ficulties arising  from  the  use  of  both  the  paddle  and  the  screw,  while 
it  possesses  advantages  in  obtaining  the  full  effect  of  the  power  applied, 
which  are  apparent  at  once.  In  whatever  mode  power  is  applied  to  the 
propulsion  of  vessels  in  water,  by  the  paddle  or  screw,  there  is  a  great 
loss  of  power,  only  a  part  being  productive,  and  the  remainder  wasted. 
For  example,  when  the  paddle  is  just  entering  the  water  on  the  one 
side,  and  leaving  or  emerging  from  it  on  the  other,  the  powers  expend- 
ed in  these  actions  only  neutralize  each  other,  and  contribute  nothing 
to  the  propelling  of  the  vessel.  So  great  is  the  loss  of  power  in  some 
circumstances,  that  one  authority  gives  the  following  example: — Sup- 
pose a  boat  propelled  in  a  stream,  the  power  being  affixed  or  applied 
to  a  cylinder  on  which  a  rope  is  wound,  the  other  end  of  the  rope 
being  attached  to  a  fixed  point  at  some  distance  up  the  stream  or  on 
shore;  and  that  the  power  is  afterwards  applied  by  paddles  in  the 
stream:  it  will,  he  says,  take  three  times  the  motive  power  in  the  lat- 
ter case  that  it  does  in  the  former  to  propel  the  vessel  at  the  same 
speed.  This,  I  think,  must  be  an  exaggerated  estimate ;  but  it  clearly 
proves  the  great  loss  of  power  in  certain  cases,  and  the  probability 
that  it  is  considerable  in  all. 

*  From  the  Civ.  Eng.  and  Arcb  Jour.,  Dec,  1859. 
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The  peculiar  principle  of  Mr.  Robertson's  invention  is,  tliat  he 
applies  the  power  by  dragging  the  vessel  frbm  a  fixed  point,  and  its 
great  ingenuity  is,  that  the  fixed  point  is  at  the  same  time  a  moveable 
one, — a  constantly  fixed  point  in  relation  to  the  power  exerted  in  pro- 
pelling the  vessel,  and  a  constantly  changing  point  in  relation  to  the 
course  on  which  the  vessel  is  being  propelled.  The  construction  of  the 
propelling  apparatus  is  as  follows : — At  or  near  the  bows  of  a  boat, 
say  70  feet  long,  is  placed  a  steam  engine,  the  main  shaft  of  which 
crosses  the  bows  of  the  vessel  at  or  about  the  level  of  the  deck ;  a  fixed 
pulley  is  attached  to  each  end  of  this  sliaft,  these  pulleys  projecting 
over  the  sides  of  the  vessel;  they  are  3  feet  or  more  in  diameter,  and 
on  their  periphery  have  a  hollow  or  groove  to  receive  the  chains  which 
are  to  run  over  them ;  they  are  also  so  constructed  as  to  take  firm 
hold  of  the  chains  as  the  power  is  exerted  in  dragging  them  over  the  pul- 
leys. On  the  other  or  the  stern  end  of  the  boat  are  two  pulleys,  also 
projected  over,  one  on  each  side;  these  are  loose,  so  that  the  chains 
merely  run  over  them.  Friction  rollers  are  also  placed  along  each 
side  of  the  vessel,  to  carry  the  chains  as  they  pass  from  the  stern  to 
the  bows  of  the  vessel;  the  chains,  which  are  endless,  pass  or  are  drag- 
ged over  fixed  pulleys  at  the  bow  of  the  vessel,  and  falling  down  lie 
along  the  bottom  of  the  canal,  and  thus  become  the  fixed  point  or  lineal 
anchor  on  which  the  power  acts ;  the  action  of  the  engine  in  dragging 
the  chain  over  the  loose  and  fixed  pulleys  being  necessarily  to  drag  or 
propel  the  boat  forward.  Every  yard  of  the  chain  passed  over  the 
pulleys  representing  a  yard  of  space  that  the  boat  has  progressed  in 
her  course — the  fixed  point  or  length  of  chain  lying  at  the  bottom  of 
the  canal  still  remaining  the  same,  what  is  taken  up  at  the  stern  being 
replaced  by  exactly  the  same  length  deposited  at  the  bow.  The  speed 
of  the  vessel  is  thus  exactly  equivalent  to  the  speed  and  size  of  the 
driving  pulleys,  unless,  indeed,  there  should  be  any  slip  of  the  chain 
in  passing  over  them,  and  this  in  practice  is  easily  prevented,  and  is 
again  exactly  measured  by  the  velocity  of  the  chain,  unless  there  should 
be  a  slip  of  the  chain  along  the  whole  length  over  the  bottom  of  the 
canal,  and  this,  of  course,  is  a  mere  matter  of  the  weight  of  the  chain. 
In  repeated  trials  which  have  been  made  before  thousands  of  specta- 
tors (and  in  more  than  one  of  which  the  writer  was  on  board),  in  a 
boat  70  feet  long  and  7  feet  wide,  the  chain  used  was  only  20  lbs.  per 
yard,  or  40  lbs.  per  yard  for  the  two  chains,  22  yards  of  double  chain 
being  always  at  the  bottom ;  this  gives  a  weight  or  resistance  of  880 
ibs.  in  this  case  as  the  fixed  point.  From  the  data  ascertained  by  Mr. 
Fairbairn,  that  in  tugging  vessels  the  average  pull  of  a  horse  was  94 
lbs.,  the  fixed  point  in  these  trials  would  exceed  nine  horses'  power, 
and  an  engine  power  of  nine  horses  could  therefore  be  exerted  with- 
out the  chain  slipping  over  the  bottom  of  the  canal.  The  speed 
attained  ranged  from  4  to  6  miles  per  hour,  and  nothing  more  was 
attempted  at  that  time;  the  motion  was  easy  and  regular,  the  facility 
for  starting  equal  to  either  screw  or  paddle,  and  the  power  of  stopping 
quite  peculiar.  The  moment  the  engine  stops  she  drags  at  anchor, 
and  the  momentum  is  absorbed  before  the  vessel  has  proceeded  one- 
half  of  her  own  length. 


202  3Iec7iamcs,  Physics^  and  Chemistry. 

The  weiglit  of  the  chain  can  be  doubled  or  quadrupled  without  in- 
convenience, and  the  capability  of  using  increased  power  to  any  extent 
be  aftbrded  as  required.  The  weight  of  chain  when  increased  does  not 
materially  increase  the  loss  of  power,  as  the  power  expended  in  raising 
the  chains  at  the  stern  is  neutralized  by  the  weight  of  the  falling  chain 
at  the  bows,  the  only  loss  of  power  being  the  friction  on  the  pulleys 
and  friction  rollers  as  the  chains  pass  from  stern  to  stem  of  the  boat 
above  water,  and  that  must  be  so  trifling  as  not  to  merit  calculation. 
The  invention  is  not  limited  in  its  application  to  canals,  but  is  suited 
to  rivers  where  occasional  shallowness  may  render  either  paddles  or 
screw  useless,  or  where  a  strong  current  would  prevent  any  amount 
of  power  being  got  except  at  an  enormously  increased  and  therefore 
impracticable  speed.  No  additional  speed,  but  only  an  additional 
power,  would  be  required  by  the  chain  propeller  to  stem  the  strongest 
current;  and  however  shallow,  if  the  boat  will  float  the  propeller  will 
work. 

It  is  almost  needless  to  add  that  the  working  of  the  chain  gives  rise 
to  none  of  that  commotion  in  the  water  that  constantly  attends  the 
working  of  both  paddles  and  screw;  the  chains  rise  and  fall  without 
the  least  perceptible  agitation  of  the  water,  and  even  the  ordinary 
wave  from  the  bow  of  the  boat  is  cut  in  pieces  by  the  falling  chain 
and  reduced  to  the  merest  ripple. 
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Section  G. — dlecJianical  Science.* 

3Ionday,  19th. — "On  a  New  Gas-Burner,  and  a  Method  of  producing 
an  Illuminating  Gas  cheaply  from  the  Decomposition  of  Water,"  by 
the  Abbe  Moigno. 

"On  an  Automatic  Injector  for  feeding  Boilers,"  by  Mr.  Giffard. 

"On  a  Helico-Metre,  an  Instrument  for  Measuring  the  Thrust  of  the 
Screw-Propeller,"  by  the  Abbe  Moigno. 

"On  an  Application  of  the  Moving  Power  arising  from  Tides  to  Man- 
ufacturing, Agricultural,  and  other  Purposes,  and  especially  adapted 
to  obviate  the  Thames  Nuisance,"  by  Dr.  Seguin. 

"Description  of  the  Granite  Quarries  of  Aberdeen  and  Kincardine- 
shire,' by  Mr.  A.  Gibb. — The  working  of  the  quarries  in  Aberdeen 
commenced  250  years  ago;  but  little  progress  was  made  for  100  years. 
The  houses  in  Aberdeen  were  constructed  principally  of  wood  till  1741, 
when  a  fire  taking  place,  the  town-council  ordained  that  the  fronts  of 
the  houses  should  be  built  of  stone  or  brick.  In  1764  granite  was  re- 
commended for  paving  the  streets  of  London,  and  was  used  for  Water- 
loo Bridge  in  1817,  and  subsequently  for  the  docks  at  Sheerness  and 
London  Bridge.  There  are  upwards  of  twenty  quarries  supplying  the 
diff'erent  varieties  of  granite:  the  blue,  the  red  or  Peterhead  granite, 
the  light  red,  soft  grey,  and  white.  The  granite,  for  the  most  part, 
lies  in  irregular  masses  in  the  quarries,  and  generally  of  columnar 
structure.    The  quarrying  is  principally  carried  on  by  blasting.    The 

*  from  the  Lond.  Athenaum,  Oct.,  1S59. 
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drainage  of  the  quarries  is  chiefly  accomplished  by  means  of  siphons 
of  lead-pipe,  from  1  to  2  or  3  inches  in  diameter.  The  author  suggests 
the  use  of  a  locomotive  engine  on  rails  for  drainage  purposes,  as  well 
as  for  crane  and  lifting  work.  The  quarries  are  not  worked  to  any 
great  depth,  though  the  best  and  largest  masses  are  found  at  the  lower 
depths;  and  proper  mechanical  contrivances  for  working  deeper  miirhb 
be  used  with  advantage.  With  reference  to  the  durability  of  the  gran- 
ite, there  appears  no  appreciable  decay ;  on  the  oldest  specimens  of 
several  hundred  years  the  tool-marks  are  as  sharp  and  fresh  as  at  first. 
The  tools  used  in  dressing  the  granite  for  a  long  period  were  hammers, 
picks,  and  axes  only;  but  in  1820  steel  chisels  were  introduced,  which 
efiected  a  considerable  improvement.  Machinery  was  tried  for  dress- 
ing, but  it  failed,  being  in  the  form  of  a  planing  machine,  the  granite 
requiring  a  distinct  blow  to  separate  the  parts.  The  number  of  work- 
men employed  in  the  quarries  is  about  500  daily,  and  the  number  of 
horses  about  50.  About  50,000  tons  are  quarried  annually,  of  which 
about  30,000  are  exported  ;  and  the  export  is  increasing  at  the  rate 
of  500  tons  annually. 

"On  a  New  Gas-Metre,  with  a  Description  of  an  Improved  Method 
of  obtaining  a  true  Liquid  Level,"  by  Mr.  A.  Allen. 

"On  the  Comparative  Value  of  Propellers,  with  a  Description  of  a 
Direct- Acting  Propeller,"  by  Mr.  J.  lioBB. 

Mr.  R.  Roberts  maintained  that  the  screw  and  the  paddle-wheel 
were  not  so  imperfect  in  their  action  as  Mr.  Robb  considered  them  ; 
and  he  was  of  opinion  that  the  paddle-wheel  with  radial  floats  was 
more  eff"cctive  than  that  with  feathering  floats.  He  considered  a  well- 
made  screw  as  the  most  eff'ective  propeller.  Mr.  Robb's  propeller  was 
not  new,  and  would  soon  go  to  pieces. — Mr.  Oldham  had  seen  the  same 
thing  tried  and  fail. — Mr.  W.  Smith  said  a  similar  propeller  had  been 
made  eighteen  years  ago,  when  it  failed. — ^Ir.  Neilson  did  not  agree 
■with  Mr.  Roberts  as  to  the  relative  merits  of  the  radial  and  feathering 
paddles.  In  his  experience  the  feathering  wheels  were  the  best. — Sir 
E.  Belcher  said,  that  the  vibration  caused  by  the  paddle-wheel  arose 
from  the  back  action  on  leaving  the  water,  and  not  on  entering. — Mr. 
Oldham  thought  that  the  friction  gearing  would  be  of  value  in  driving 
the  screw  in  the  place  of  direct-acting  engines. — Mr.  Neilson  had  had 
experience  in  friction  gearing,  and  approved  it.  It  was  exciting  much 
interest  among  the  engineers  on  the  Clyde. — Mr.  G.  Rennie  stated 
that  he  had  tried  friction  gearing  in  the  Archimedes,  but  it  had  failed. 
—  Mr.  Dixon  had  seen  it  tried  in  some  rolling-mills,  but  it  did  not 
succeed. — Mr.  W.  Fairbairn  thought  that  it  was  worth  consideration; 
though  he  feared  that  the  great  pressure  necessary  would  cause  much 
friction  on  the  shaft,  and  thus  Avaste  power. 

An  experimental  illustration  of  the  Gyroscope  was  given  by  Mr.  A. 
Gerard,  who  endeavored  to  explain  its  action  by  reference  to  more 
elementary  principles  of  mechanics  than  were  usually  assumed  for 
the  purpose. 

Tuesday,  20th. — "Experimental  Researches  to  determine  the  Den- 
sity of  Steam  at  various  Temperatures,"  by  Mr.  W.  Fairbairn.* 

*  See  Journal  of  the  I'raukliu  Institute,  page  17. 
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Prof.  Macquorne-Rankine  and  Dr.  Joule  expressed  tbeir  opinion 
of  the  great  value  of  Mr.  Fairbairn's  researches,  and  trusted  that  he 
would  continue  them. 

"On  the  Steam  Machinery  of  the  Callao,  Bogota,  and  Lima,"  by  Mr. 
J.  Elder. 

"On  Surface  Condensation,"  by  Dr.  J.  P.  Joule. — The  author  de- 
scribed the  experiments  he  had  made  on  this  important  subject.  A 
peculiar  arrangement  he  had  introduced  gave  a  very  increased  eflfect 
to  a  given  surface.  In  this  arrangement  a  copper  spiral  i'as  placed 
in  the  water  spaces.  The  spiral  had  the  effect  of  giving  the  water  a 
rotar}'  motion,  which  was  thus  compelled  to  travel  over  a  larger  sur- 
face than  it  Avould  otherwise.  He  also  pointed  out  that  he  had  suc- 
ceeded in  producing  a  better  vacuum  than  the  temperature  of  the  con- 
densing and  condensed  water  appeared  to  warrant,  and  that  thus  a 
fresh  and  unexpected  advantage  was  proved  to  belong  to  the  system 
of  surface  condensation. 

A  discussion  took  place,  in  which  Prof.  Macquorxe-Rankixe, 
Messrs.  A.  Taylor  and  W.  Smith  took  part ;  and  a  wish  was  ex- 
pressed that  Dr.  Joule  would  continue  his  important  researches  and 
give  the  results  at  a  future  meeting. 

"On  a  Submarine  Lamp,"  by  Mr.  Rettie. 

Mr.  C.  Barnett  explained  the  arrangement  of  his  lamp  for  the 
same  purpose. 

"On  the  Advantages  of  the  40-inch  Metre  as  a  Measure  of  Leno-th," 
by  Mr.  Gr.  Johnstone  Stoxey. — The  author  showed  that  if  a  40-inch 
metre  was  adopted  it  could  readily  be  decimalized  and  the  inch  retain- 
ed, and  thus  all  difficulty  in  the  comparison  of  the  old  and  new  mea- 
sure would  be  avoided.  The  tenth  would  be  four  inches,  which  he  would 
call  a  hand,  the  hundredth  he  would  call  a  nail,  and  the  one-thousandth 
he  would  call  a  line.  The  old  yard  would  thus  be  nine  hands,  a  foot 
■would  be  three  hands,  and  one  inch  would  equal  twenty-five  lines. 

"On  Gas  Carriages,  for  lighting  Railway  Carriages  with  Coal  Gas 
instead  of  Oil,"  by  Mr.  G.  Hart. 

"On  Coal-Pit  Accidents,"  by  Capt.  J.  Addisox. 

"On  a  Deep  Sea  Pressure  Gauge,"  by  Mr.  H.  JoHXSON. 

Sir  E.  Belcher  explained  an  instrument  constructed  under  his  di- 
rection some  years  since  for  ascertaining  the  depth  of  water  by  com- 
pression, and  also  the  temperature  and  the  quality.  He  pointed  out 
the  difficulties  to  be  got  over  in  the  construction  of  such  instruments, 
and  how  he  had  succeeded  in  obviating  them.  His  (Sir  E.  Belcher's) 
instrument  had  been  tested  to  1200  fathoms,  and  proved  successful. 

"On  a  Patent  Disc  Pan  for  evaporating  Saccharine  Solutions  and 
other  Liquids  at  a  Low  Temperature,"  by  Mr.  Davis. 

Mr.  A.  Topp  described  various  Models  of  Fire-Escapes,  Boats,  &c. 

"On  Indian  River  Steamers  and  Tow-Boats,  giving  an  Account  of 
their  improved  Construction  for  Light  Draft,  capability  for  Cargo,  and 
Fittings  conducive  to  Managability  in  Shallow  Rapid  Rivers,  &c., 
and  of  the  Practical  Value  of  the  Dynamometer  in  showing  the  Re- 
sistance of  Vessels  in  Tow,  at  Different  Speeds  and  Loads,  with  the 
Result  of  Test-Trials  made  in  England,"  by  Mr.  A.  Hexdersox. 
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Collection  of  Observations  on  the  Dny-lujlit  Meteor  of  Nov.  15,  1859, 
with  remarks  on  the  same.  By  Benjamin  V.  Marsh. 

This  meteor  made  its  appearance  at  about  half  past  9  o'clock,  a.  m., 
(New  York  time,)  the  weather  being  perfectly  clear,  and  the  sun  shining 
brio;htl7 

It  was  seen  at  Salem,  Boston,  and  New  Bedford,  Mass.;  Providence, 
R.  L;  New  Haven,  and  many  other  places  in  Conn.;  New  York  City; 
Paterson,  Medfo'-d,  and  Tuckerton,  N.  J.;  Dover,  and  other  places 
in  Delaware ;  Washington  City ;  Alexandria,  Fredericksburg,  and 
Petersburg,  Virginia. 

It  was  heard  at  Medford,  hew  Jersey,  and  at  all  places  in  that  State, 
south  of  aline  joining  Tuckerton  and  Bridgeton,  and  throughout  nearly 
the  whole  of  Delaware. 

With  perhaps  two  or  three  exceptions,  it  was  not  seen  by  any  one 
in  New  Jersey,  south  of  the  Camden  and  Atlantic  Railroad;  that  is  to 
say,  throughout  the  very  region  where  the  report  was  loudest. 

Many  persons  there,  saw  a  momentary  flash  of  light  "like  the  re- 
flection of  the  sun  from  a  looking-glass,"  but  could  not  tell  where  it 
came  from. 

The  appearance  of  the  meteor  at  different  places  is  described  as  fol- 
lows:— 

Salem,  Mass. 

Francis  F.  Wallis,  pilot,  saw  it  as  he  was  rowing  across  the  harbor. 
He  says,  "When  first  seen,  it  was  bearing  about  S.  W.  at  an  elevation 
of  about  45°.  Its  path  was  nearly  a  straight  line,  making  an  angle  of 
about  40°  with  the  vertical,  tending  westward.  Its  apparent  size, 
one-sixth  the  surface  of  the  full  moon — its  appearance,  that  of  a  star, 
and  quite  brilliant — color,  light  red — leaving  a  train  like  that  of  a 
rocket,  Avhich  was  visible  nearly  the  entire  time,  from  the  meteor's 
first  being  seen,  until  it  disappeared  behind  the  land,  which  probably 
had  an  elevation  of  three  degrees.  The  train  was  of  a  pale  reddish 
hue — time,  from  five  to  eight  seconds — no  sound  heard." 

Boston,  Mass. 

"E.  F.  Kinsman  saw  a  meteor  fall  in  the  woods,  in  the  south  part 
of  Natick — a  circular  luminous  body  terminating  in  a  cone-like  append- 
age.   The  woods  were  searched,  but  no  trace  found." 

Pawtucket,  R.  I. 

Mr.  Blanding  says,  "It  appeared  to  fall  int(;  Narragansett  Bay, 
near  the  city  of  Providence.  When  first  seen,  it  was  near  the  zenith, 
and  it  passed  down  with  great  velocity,  until  beyond  his  vision — the 
sun  was  shining  brightly." 

Middletown,  Conn. 

A  passenger  on  the  stage  from  Middletown  to  New  Haven,  says, 
"A  ball  of  fire  was  seen  to  descend,  with  a  gentle  lazy  motion,  to  the 
earth,  within  a  few  hundred  yards  of  the  stage.  We  made  search,  but 
found  nothing.  The  light  was  peculiarly  white,  and  the  motion  some- 
what undulatory." 
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New  Haven,  Conn. 

It  was  seen  by  several  persons,  whose  observations  have  been  care- 
fully investigated  by  E.  C.  Herrick  of  Yale  College,  who  says,  "Judge 
\V.  W.  Boardman  was  standing  on  the  sidewalk  in  such  a  position  that 
the  meteor's  path  is  excellently  determined  by  means  of  terrestrial 
objects.  On  going  to  the  place  which  he  occupied,  it  is  found,  by  com- 
pass and  quadrant,  that  the  bearing  of  the  meteor,  when  first  seen, 
was  S.  29°  W.  at  an  elevation  of  15°  to  18°,  that  it  shot  obliquely 
down  towards  a  more  westerly  point,  making  an  angle  of  about  33° 
with  the  vertical,  and  disappeared  behind  a  steeple,  at  an  altitude  of 
6°,  bearing  S.  35°  34'  W.  The  meteor  did  not  pass  the  steeple,  which 
is  quite  narrow,  and  here  subtends  an  angle  of  about  two  degrees.  I 
cannot  be  sure  of  the  angle  made  with  the  vertical  within  5°  or  10°. 
The  meteor  was  not  more  than  two,  probably  not  over  one  and  a  half 
seconds  in  sight,  and  appeared  about  as  large  as  the  full  moon.  An 
observer  in  the  northern  part  of  the  city,  where  there  was  no  material 
obstruction,  saw  the  meteor  disappear  above  a  distant  house,  the  top 
of  which  I  have  ascertained  to  be  just  2°  above  his  horizon.  The  place 
of  disappearance  may  have  been  a  half  or  one  degree  higher." 

Mr.  H.  also  mentions  an  observer  on  the  Woodbridge  hills,  who  saw 
it  disappear  above  the  horizon. 

Hartford,  Conn. 

The  Hartford  Courant  says  it  was  seen  by  E.  D.  Tiffany,  and  that 
*'It  appeared  to  him  about  two  feet  in  diameter,  with  a  luminous  ap- 
pendage differing  from  the  tail  of  a  comet,  inasmuch  as  it  tapered  from 
the  nucleus.  He  was  so  certain  that  a  few  minutes  search  would  have 
found  the  meteor,  that  only  want  of  time  prevented  his  attempt  to  bring 
it  home  as  a  trophy.  It  is  certain  '  the  thing '  fell  upon  Connecticut 
soil." 

On  the  Hudson  near  Fort  Washington. 

Capt.  Adams,  of  the  schooner  Ti-yall,  says,  "  I  saw  what  seemed  to 
"be  a  ball  of  fire  about  as  large  as  a  man's  hat,  coming  almost  directly 
towards  my  vessel,  from  an  angle  of  about  45°.  It  left  a  wake  or  tail 
of  about  15  feet  in  length,  clearing  the  vessel  but  a  few  feet,  and  struck 
the  water  with  a  hissing  sound  about  fifty  yards  off  our  port  bow,  and 
was  lost  to  sight." 

New  York. 

It  was  seen  by  great  numbers,  nearly  all  of  whom  appear  to  have 
thought  it  fell  very  near  them.  The  police  in  the  Central  Park  thought 
it  fell  within  that  enclosure. 

The  Post  says, "Nucleus  1  foot  in  diameter,  and  the  length  of  the 
tail,  by  the  same  scale,  about  20  feet ;  the  shape  being  a  cone  taper- 
ing to  a  fine  point  at  top.  The  color  was  that  of  a  bright  yellow  fire, 
and  its  brilliancy  may  be  estimated  by  the  fact  that  this  color  devel- 
oped itself  above  the  brightness  of  the  sun,  shining  at  the  time  through 
a  cloudless  sky.  It  disappeared  behind  the  houses  so  abruptly,  that  it 
must  have  struck  the  earth  very  near  the  city." 

The  Times  says,  "Resembling  in  shape  an  inverted  balloon,  with  a 
a  tail  100  feet  in  length  trailing  after  it." 
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A  gentleman  on  the  Elizabetliport  steamer,  was  sure  that  it  fell 
within  a  few  feet  of  the  stern  of  that  vessel. 

Prof.  Loomis,  in  the  January  number  of  SilUmans  Journal,  from 
the  estimates  of  several  observers  at  New  York,  concludes  that  the 
point  of  the  horizon  where  the  meteor  vanished,  was  21°  west  of  south, 
that  th-^  length  of  its  visible  path  was  from  15°  to  25°,  and  that  the 
entire  period  of  its  visibility  did  not  exceed  one  or  two  seconds. 

Newark,  N.  J. 

Henry  J.  Mills  estimated  the  inclination  of  the  meteor's  path  to  the 
vertical,  to  be  about  45°. 

Medford,  N.  J. 

Robert  B.  Stokes  was  standing  on  the  sidewalk  in  the  shadow  of 
the  Burlington  County  Bank,  engaged  in  conversation,  when  he  saw 
the  meteor  over  the  building.  Clias  J.  Allen,  of  Philadelphia,  has  re- 
cently visited  the  spot,  and  measured  the  bearings  and  elevations,  as 
pointed  out  to  him  by  Mr.  S. 

He  states  that  Mr.  S.  was  on  the  east  side  of  a  street  which  runs 
S.  If  W.  and  was  looking  eastward.  Thinks  the  meteor  when  first 
seen  was  almost  due  east  (which  would  require  it  to  have  had  an  eleva- 
tion of  at  least  59°  and  probably  05°),  but  this  direction  is  uncertain. 
If  exactly  south-east,  the  elevation  may  not  have  exceeded  48°.  Mr. 
A.  is  inclined  to  adopt  30°  S.  of  E.  as  the  most  probable  direction  of 
first  appearance,  at  an  elevation  of  about  58°. 

It  shot  down  towards  the  south,  and  disappeared  behind  a  house 
about  500  feet  distant,  on  the  ivest  side  of  the  street,  bearing  S.  9J  W. 
at  an  altitude  of  2|°. 

Mr.  S.  thinks  he  remained  in  the  open  air  three  minutes  longer, 
and  then  went  into  a  house  without  having  heard  any  report. 

The  sound  was  heard  by  many  persons  in  that  vicinity.  One  lady 
who  was  in  the  house  heard  it,  and  ran  out  thinking  the  chimney  was 
on  fire. 

George  Haines  noted  the  time  immediately  after  the  sound  ceased, 
and  after  making  allowance  for  probable  error  of  his  watch,  makes 
the  time  9  35  A.  M.    He  estimates  its  duration  at  two  minutes. 

Tuckerton,  N.  J. 

Theophilus  T.  Price  says,  "A  few  persons  in  this  vicinity  saw  a  'ball 
of  fire,'  as  they  express  it,  pass  apparently  from  a  very  high  region  of 
the  heavens,  and  from  nearly  overhead,  and  descend  towards  the  earth 
in  a  south-westerly  direction,  very  far  off. 

"  Others  saw  only  a  flash  of  light,  while  a  very  large  majority  of  those 
who  heard  the  rumbling  noise,  saw  nothing  unusual  previously.  The 
concurrent  testimony  of  those  who  saw  the  flash,  or  the  meteor  itself, 
fixes  the  time  that  elapsed  between  the  appearance  and  the  report,  at 
between  three  and  four  minutes.  This  would  make  its  distance  from  this 
place  between  forty  and  fifty  miles,  Avhich  agrees  very  well  with  other 
circumstances  known  in  reference  to  it. 

"At  the  time  the  event  occurred,  a  number  of  workmen  were  repair- 
ing a  bridge  over  Wading  River,  nine  miles  westward  of  this  place. 
The  foreman,  a  man  of  veracity  and  intelligence,  informed  me  that 
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himself  and  those  that  were  with  him,  had  a  distinct  view  of  the  fall 
of  the  meteor.  There  heing  very  little  wind,  the  surface  of  the  river 
was  smooth,  and,  while  busily  engaged  above  it,  they  were  suddenly 
startled  by  a  flash  of  light  upon  the  water  beneath  them,  and  looking 
up,  beheld  a  'ball  of  fire '  receding  and  descending  in  the  distant  south- 
west. The  foreman  looked  at  his  watch,  and  remarked  that  it  was 
twenty  minutes  to  ten  o'clock.  Presently,  they  were  again  startled 
by  the  roaring,  rumbling,  or  rushing  noise,  which  seemed  to  jar  the  air 
around  them,  and  which  so  many  thousands  of  persons  in  Southern 
New  Jersey  heard  with  wonder  and  even  with  terror. 

"Either  during  the  continuance  of  this  noise,  or  at  its  close  (I  do  not 
recollect  which  my  informant  stated),  he  looked  at  his  watch  again, 
and  found  the  time  sixteen  minutes  to  ten.  He  says  that  the  meteor 
exploded  and  disappeared  before  it  reached  the  horizon,  and  that  it 
had  a  short  train  or  tail.  It  disappeared  perhaps  within  ten  degrees 
of  the  horizon. 

''This  account  is  concurred  in  by  his  workmen,  and  coincides  with 
another  related  by  a  woodman  near  Tuckerton,  who  was  in  the  act  of 
felling  a  tree,  and  looking  up  to  see  which  way  it  would  fall,  saw,  as 
he  says,  'a  large  ball  of  fire'  shoot  out  of  the  sky,  and  sink  away  in 
the  south-west.  He  was  very  much  frightened,  and  spoke  of  it  to  a 
gentleman  who  came  up  immediately  after,  who  says  that  three  or  four 
minutes  elapsed  before  the  terrible  roaring  began. 

"The  next  Aveek  after  the  phenomenon  occurred,  I  was  in  the  south- 
ern part  of  this  State,  and  as  far  south  as  Cape  Island ;  and  wherever 
I  went,  it  was  the  common  subject  of  conversation.  At  Tuckahoe 
and  Marshallville  on  Tuckahoe  River,  the  noise  was  said  to  proceed 
from  a  cloud  of  smoke,  very  high,  nearly  or  quite  overhead ;  while  in 
the  middle  and  lower  parts  of  Cape  May  County,  it  was  invariably 
spoken  of  as  being  in  the  north.  Several  persons  in  various  parts  of 
Cape  May  County  saw  the  cloud  of  smoke,  but  I  heard  of  none  who 
saw  the  meteor  itself." 

Mr.  Price  further  says,  "I  venture  the  opinion  that  the  meteor  came 
from  far  beyond  our  atmosphere,  and  struck  it  some  distance  north- 
east of  the  place  of  its  disappearance,  passing  in  a  south-west  direc- 
tion towards  the  earth  at  an  angle  of  less  than  forty-five  degrees  from 
the  perpendicular.  If  an  aerolite,  it  must  have  fallen  to  the  earth 
somewhere  in  the  vicinity  or  south  of  Tuckahoe  River.  I  would  place 
its  locality  somewhere  in  the  forests  between  Tuckahoe  and  Maurice 
Rivers.  It  is  possible  that  it  reached  the  Delaware  Bay  in  Maurice 
River  Cove,  but  this  I  do  not  think  very  probable,  from  the  fact  that 
the  cloud  of  smoke  seemed  nearly  or  quite  vertical  at  Marshallville." 
Again.  "  The  sky  was  perfectly  cloudless,  and  the  wind  blowing 
lightly  from  the  south-west.  The  noise  is  variously  described,  as  re- 
sembling the  quick  and  successive  discharges  of  artillery,  the  rumbling 
of  a  train  of  cars  over  a  wooden  bridge,  or  the  prolonged  roar  of  dis- 
tant thunder.  It  continued  more  than  a  minute.  The  noise  proceeded 
from  the  south-west,  and  appeared  to  such  as  were  in  the  open  air,  to 
be  above  the  earth." 
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Georgetown,  Del. 

Dr.  1).  W.  M.-iull  says,  "Two  persons  in  this  vicinity  witnessed  it, 
who  say  it  appeared  to  fall  on  the  ground,  not  100  yards  from  the 
place  where  the}'-  stood — a  noise  like  the  rumbling  of  the  cars  on  the 
iron  track. — It  shook  the  ground  sensibly. — Several  minutes,  say  from 
four  to  five,  between  the  flash  and  report. — The  meteor  was  like  a 
round  ball  of  fire,  very  brilliant,  about  the  size  of  one's  head,  with  a 
tail  at  least  ten  feet  long,  which  was  quite  as  bright  as  the  body. — No 
cloud  or  smoke  observed." 

A  letter  from  Baltimore  Hundred,  in  this  county,  states  that,  "  Se- 
veral teams  were  in  the  road,  and  the  oxen  suddenly  sprang  as  though 
frightened,  and  the  drivers  were  nearly  blinded,  and  a  something  was 
perceived,  going  through  the  air,  six  inches  in  diameter,  with  an  ap- 
pendage fifteen  feet  long,  with  the  forward  end  a-blaze — all  of  which 
settled  in  a  field  near  by.    This  was  witnessed  by  a  number  of  people." 

Washington,  D.  C. 

J.  S.  M.  writes  to  the  National  Intelligencer,  *'  Coming  in  from 
Georgetown,  and  being  on  the  north  side  of  the  Avenue,  very  near  the 
western  angle  of  the  inclosed  space  at  the  intersection  of  I  street, 
I  was  startled  by  the  appearance  of  a  meteor  of  unusual  size  and  bril- 
liancy. Walking  eastward,  but  looking  down  the  Avenue,  the  vivid- 
ness of  the  meteoric  light  was  so  intense  as  to  attract  my  vision  from 
that  direction,  to  the  line  of  I  street,  immediately  over  the  central 
part  of  Senator  Gwin's  mansion.  The  meteor  itself  was  a  clearly  de- 
fined object,  of  a  light  almost  as  dazzling  as  the  sun,  and  of  a  diameter 
perhaps  three-fourths  that  of  the  full  moon  as  seen  in  the  zenith.  Sur- 
rounding the  nucleus  of  the  meteor,  was  aluminous  band  of  apparently 
twice  its  own  diameter,  and  extending  vertically  15°  to  20°;  terminat- 
ing, however,  not  in  the  expanding  form  of  meteoric  trains,  as  gene- 
rally seen,  but  in  a  clear  sharp  point.  Indeed,  the  whole  train  of  light 
was  singularly  well  marked  against  the  sky,  without  nebula  or  scin- 
tillations, excepting  that  to  the  northward,  and  in  almost  touching 
proximity  to  the  base  of  the  meteor,  there  was  a  companion-ray  of 
light,  but  of  a  red  color,  traveling  with  it. 

"When  my  eye  first  caught  sight  of  the  object,  its  base  was  about 
30°  from  the  horizon,  and  the  direction  of  its  track  was  strictly  verti- 
cal. It  was,  perhaps,  two  seconds  in  view,  for  I  had  time,  after  seeing 
it  first,  to  grasp  my  companion's  arm  and  point  to  it  before  it  disap- 
peared behind  Mr.  Gwin's  house.  My  friend  had,  however,  seen  it, 
and  his  description  of  it  is,  that  it  was  like  a  huge  maul  of  fire  falling 
from  the  sky.  The  time  of  observation  was  precisely  twenty  minutes 
past  nine,  A.  M.  Without  professing  scientific  lore,  it  strikes  me  that 
the  most  singular  features  of  this  phenomena,  were  its  marvellous  bril- 
liancy— so  near  the  sun  as  it  was — and  the  sharp  artificial  character 
of  its  contour." 

J.  S.  L.,  in  the  Union,  says  that  he  was  in  the  open  fields,  and  on 
high  ground  afibrding  an  uninterrupted  horizon,  near  Glcnwood  Ceme- 
tery, and  saw  "a  meteor  falling  almost  perpendicularly  from  the  heavens.  • 
It  seemed  to  fall  about  four  miles  from  me,  in  a  N.  E.  direction — ap- 
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peared  to  reach  the  ground.  There  was  a  perpendicular  line  of  fire 
about  100  yards  long,  with  a  massive  ball  of  fire  at  the  lower  end, 
about  the  size  of  a  barrel,  and  shaped  like  an  inverted  balloon." 

Prof.  Henry  says,  "I  have,  myself,  verified,  on  the  large  map  of  the 
city,  the  direction  of  the  meteor  as  seen  by  Mr.  Marion  Force,  one  of 
the  assistants  in  the  Smithsonian  Institution.  He  pointed  out  the 
precise  place  on  the  map  where  he  stood,  and  the  point  at  which  it 
appeared  to  descend,  and  find  that  the  latter  bears  4°  N.  of  E.  from 
the  former.  I  have  also  examined  the  position  of  the  other  obser- 
ver, J.  S.  M.,  on  the  large  map,  and  find  the  two  observations  very 
nearly  agree  as  to  the  direction  of  the  disappearance  of  the  meteor; 
the  observation  of  the  latter  difliering  not  more  than  one  degree  far- 
ther north  than  the  former.  On  questioning  Mr.  Force  particularly 
as  to  the  perpendicular  descent  of  the  meteor,  he  concludes  that  it 
was  slightly  oblique  to  the  horizon,  and  apparently  descended  to  the 
ground,  a  little  north  of  the  foot  of  the  vertical  through  the  point  of 
its  first  appearance." 

A  communication,  signed  "H"  in  the  National  Intelligence'^,  refer- 
ring to  the  same  observation,  says,  "The  meteor  first  caught  the  eye 
of  the  observer  at  an  elevation  of  about  fifty  degrees." 

(To  be  Continued.) 
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The  Meteorology  of  Philadelphia.  By  James  A.  Kirkpatrick,  A.  M., 

Professor  of  Civil  Engineering  in  the  Philadelphia  High  School. 

The  importance  of  a  knowledge  of  the  peculiarities  of  our  climate 
to  the  physician,  the  agriculturalist,  and  the  engineer,  has  long  been 
acknowledged.  The  physician  compares  the  prevalent  diseases  of  a 
month  with  the  climatic  conditions  of  the  same  period,  and  hopes 
thereby  to  obtain  a  clue  to  the  cause  of  a  disease,  or  a  hint  in  regard 
to  the  means  of  preventing  or  counteracting  it.  The  agriculturalist 
looks  over  the  almanac  anxiously,  but  in  vain,  to  ascertain  what  kind 
of  Aveather  may  be  expected  at  a  certain  time,  so  that  he  may  with 
confidence  sow  his  seed,  or  refrain  for  a  more  favorable  opportunity. 
The  engineer  and  builder  learn  by  close  observation  of  the  weather, 
that  a  certain  period  is  favorable  to  the  commencement  of  their  opera- 
tions, which,  if  neglected,  will  throw  them  back  perhaps  a  month  or 
more.  So  the  political  economist,  taking  into  view  all  these  circum- 
stances, may  draw  from  them  conclusions  in  regard  to  time  and  causes, 
which  may  have  great  influence  on  the  general  wealth  and  health  of 
the  community. 

In  order  that  a  permanent  record  of  the  meteorological  changes 
observed  may  be  preserved,  I  propose,  in  addition  to  the  general  tables 
furnished  by  the  Comtnittee  on  Meteorology,  to  give  a  general  review 
of  the  points  of  interest  in  each  month,  and  compare  the  month  or 
season  of  the  current  year,  Avith  the  corresponding  month  or  season 
of  the  last  year,  and  of  the  preceding  nine  or  ten  years. 

January. — The  year  1860  opened  with  very  cold  weather,  the  ther- 
mometer, on  the  morning  of  the  2d,  marking  but  3^  degrees  above 
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zero  of  Fahrenlieit's  scale.  The  weather  soon  moderated,  however, 
and,  after  a  snow  storm  on  the  4th,  and  a  rain  storm  on  the  7th,  be- 
came remarkably  mild.  There  was  a  large  quantity  of  floating  ice  in 
the  Delaware  lliver  during  the  first  week  of  the  month,  wliich  occa- 
sioned some  inconvenience  to  vessels  passing  up  and  down;  but  it  had 
almost  entirely  disappeared  before  the  middle  of  the  month. 

On  the  10th,  the  Schuylkill  River  was  entirely  open  below  the  Dam. 
On  the  11th,  over  half  an  inch  of  rain  fell;  and  on  the  14th,  nearly 
an  inch  and  a  quarter,  completely  clearing  the  ice  and  snow  from  the 
streets  and  rivers. 

On  the  2Gth,  snow  fell,  covering  the  ground  to  the  depth  of  about 
an  inch  and  a  half;  and  again  on  the  31st,  to  the  depth  of  about  seven 
inches.  Both  of  these  deposits,  when  melted,  gave  a  depth  of  water 
of  two-thirds  of  an  inch. 

The  thermometer  was  lowest  on  the  2d,  and  highest  on  the  21st, 
when  it  reached  58°;  though  the  warmest  day  was  the  25th,  when 
the  mean  temperature  was  48-3°. 

The  barometer  was  highest  on  the  5th,  wdien,  being  reduced  to  the 
temperature  of  32°,  it  marked  30'399  inches;  and  lowest  on  the  17th, 
marking  29*593  inches. 

There  were  but  two  days  of  the  month  entirely  clear  or  free  from 
clouds  at  the  hours  of  observation,  and  five  days  on  which  the  sky  was 
entirely  covered  with  clouds. 

Comparison  of  January,  1860  and  1859,  with  the  month  of  Janu- 
ary for  nine  years. — The  table  given  below,  will  exhibit  at  a  glance 
the  difference  in  the  readings  of  the  barometer  and  thermometer,  the 
direction  of  the  wind,  and  the  quantity  of  rain  which  fell  in  January 
last;  as  compared  with  January  of  last  year,  and  with  the  averages 
of  the  same  month  for  the  nine  years  from  1852  to  1860,  inclusive. 

A  Comparison  of  the  Principal  Meteorological  Phenomena  of  January,  1860,  with 
those  of  January,  1859,  and  of  the  same  month  for  7iine  years,  at  Philadelphia. 


Jan.  1860. 

Jan. 1859. 

Jan.  9  years. 

Thermometer. — Highest, 

.58° 

65" 

62° 

"                 Lowest, 

3h 

—2 

-5^ 

"                 Daily  oscillation, 

14-8 

13-0 

11-9 

"                  Mean  ilaily  range, 

6-5 

8-0 

6-9 

"                 Mean  at  7  A.  M., 

28-9 

30-0 

27-2 

"        2  P.  M., 

384 

38-6 

35-2 

9       u 

330 

33  3 

30-8 

"                      "  for  the  month, 

33-4 

340 

31-1 

Barometer. — Highest, 

30-399  ins. 

30-475 

30-704 

"            Lowest, 

29-593 

29-387 

28-941 

"            Mean  daily  range. 

•159 

•206 

•206 

"            Mean  at  7  A.  M., 

29-970 

30-016 

29-978 

"       2  P.  M.,     . 

29-915 

29-975 

29  940 

"       9  P.  M., 

29-938 

30-017 

29  965 

"                    "  for  the  month, 

29-941 

30-003 

29-961 

Rain  and  melted  snow. 

3-351  ins. 

5-230 

2-933 

Prevailing  winds. 

N-.89°w.402. 

N'.805°w.  375. 

s.  65J°w.  340. 
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Particulars  of  the  Steamer  New  London. 
Hull  built  by  George  Greenman  k  Co.,  Mystic,  Conn.    Machinery 
by  C.  II.  Delamatcr,  jS'ew  York.    Intended  service,  New  York  to  New- 
London,  Conn. 


HCLL. — 

Length  on  deck, 

"       at  derp  load  line,  •  • 

Breadth  of  beam,  molded,    . 

Depth  of  hold  to  spar  deck, 

Frames — molded.   12  ins. — sided,  8  and   9    ins. — apart  at 
centres,  24  ins. 

Draft  of  water,  forward,  9  feet,  aft, 

'J'onnage,       .  •  •  260. 

Area  of  immersed  section  at  load  draft  of  10  ft.,    224  sq.  ft. 

Masts,  three.     Kig,  schooner. 
EsciiNE. — Vertical  direct. 

Diameter  of  cylinder,  .  .  • 

Length  of  stroke,       .  .  • 

Cut-oif — one-third. 
Boiler. —  One— Return  tubular. 

Length  of  boiler,  .  . 

Breadth  "  •  •  • 

IN' umber  of  furnaces,  .  .  2. 

Breadth  " 

Length  of  grate  bars, 

]N umber  of  Hues, 

Internal  diameter  of  flues. 


145  feet. 
135     " 
26     " 
8 


10 


"       6  inches. 


above,  16 — below,    10. 
f  above,    . 

(  below,  8  of  9^  ins.,  2  of 
above,  12  ft.  10  ins. — below, 

HOG  sq.ft. 


Length  of  flues, 
Heating  surface, 

Diameter  of  smoke  pipe,       .  . 

Height  "  .  . 

Propeller. — 

Diameter  of  screw,  .  .  . 

Length  "  •  • 

Pitch  "... 

Number  of  blades,     .  .  .4. 

Remarks. — One  independent  steam,  fire,  and  bilge  pump 


2  feet 

31  inches. 
6      " 

18  feet. 
8     " 

8  inches. 

3     " 

7     " 

3      " 

9     " 

8     " 
16     " 

8     " 

3     " 

24     " 

9  feet. 
1     " 
17     " 

6  inches. 

cabin  and  deck.     Date  of  trial,  October,  1859. 


Poop 
C.  H.  H. 


FRANKLIN  INSTITUTE. 

Proceedings  of  the  Stated  Monthly  Meeting,  February  16,  1860. 

John  C.  Cresson,  President,  in  the  chair. 

John  Agnew,  Vice-President. 

Isaac  B.  Garrigues,  Recording  Secretary. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Letters  were  read  from  T.  Oldham,  Esq.,  Superintendent  of  the 
Geoloofical  Survey  of  India,  and  John  B.  Murray,  City  of  New  Y^ork. 

Donations  to  the  Library  were  received  from  the  Royal  Astrono- 
mical Society,  the  British  Meteorological  Society,  the  Royal  Society, 
the  Statistical  Society,  and  the  Commissioners  of  Patents,  London ; 
the  Royal  Irish  Academy,  Dublin,  Ireland ;  I'Ecole  des  Mines,  Paris, 
France ;  Oesterreichischen  Ingenieur-Veriens,  Wien,  Austria ;  the 
Governor-General  of  India,  Calcutta,  India;  L.  A.  Huguet-Latour, 
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Montreal,  Canada;  E.  S.  Philbrich,  Esq.,  Boston,  Massachusetts;  the 
American  Institute,  City  of  New  York;  Wm.  E.  Morris,  Esq.,  Brook- 
lyn, New  York ;  the  Mercantile  Librarj'-  Association,  Pittsburgli,  Penn- 
sylvania ;  and  from  Messrs.  H.  P.  M.  Birkinbine,  Alfred  B.  Taylor, 
Col.  J.  Ross  Snowden,  Drs.  William  P.  Moon,  Laurence  Turnbull, 
and  Professors  J.  F.  Frazer,  and  J.  C.  Cresson,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the 
month  of  January,  was  read. 
The  Board  of  Managers  &  Standing  Committees  reported  their  minutes. 

Candidates  for  membership  in  the  Institute  (6)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (10)  duly  elected. 

The  Standing   Committees  for  the  ensuing  year  were  appointed  by 
the  President,  and  approved  as  follows  : — 


On  the  Librarij, 

John  Allen, 
James  H.  Cresson, 
George  Erety, 
B.  B.  Gumpcrt, 
Raper  Hoskins, 
James  T.  Lukens, 
Samuel  Middleton, 
Henry  K.  Plumly, 
John  S.  Sleep, 
Laurence  Turnbull. 

On  Cab.  of  Arts  <^  Manuf. 

James  C.  Booth, 
Thomas  Bickerton, 
Samuel  Broadbent, 
Henry  Bowers, 
John  B.  Belts, 
Robert  C.  Cornelius, 
Edward  P.  Eastwick, 
David  M.  Hogan, 
Henry  J,  Taylor, 
Henry  P.  Taylor. 


Chas.  J.  Allen, 
Chas.  M.  Cresson, 
John  F.  Frazer, 
Jas.  A.  Kirkpatrick, 
Alfred  L.  Kennedy, 


On  Cabinet  of  Models. 

Wm.  B.  Bement, 
Joseph  Buffington, 
George  Burnhara, 
Richard  H.  Downing, 
John  Fraser, 
Robert  H.  Gratz, 
George  C.  Howard, 
Ephraim  L.  Pratt, 
John  L.  Perkins, 
Coleman  Sellers. 

On  Exhibitions. 

John  E.  Addicks, 

John  Agnew, 

James  H.  Bryson, 

James  H.  Cresson, 

.lohn  M.  Gries, 

William  Harris, 

Thomas  S.  Stewart, 

William  Sellers, 

Isaac  S.  Williams, 

Thomas  J.  Weygandt. 
On  Meteorology. 

J.  Aiken  Meigs, 
Benjamin  V.  Marsh, 
Fairman  Rogers, 
James  S.  Whitney, 
Thomas  J.  Weygandt. 


On  Cabinet  of  Minerals,  SiC. 

Isaac  H.  Conrad, 
John  F.  Frazer, 
Frederick  A.  Genth, 
Isaac  B.  Garrigues, 
John  L.  Le  Conte, 
B.  Howard  Rand, 
Robert  E.  Rogers, 
J.  Hamilton  Slack, 
John  C.  Trautwine, 
Wm.  M.  Uhler. 

On  Meetinsrs. 


Wm.  B.  Atkinson, 
Charles  S.  Close, 
James  Dougherty, 
Joseph  S.  Elkinton, 
Henry  Howson, 
Washington  Jones, 
Thomas^E.  McNeill, 
Andrew  Palles, 
B.  Howard  Rand, 
John  E.  Woottcn. 


Mr.  Peirce  exhibited  and  explained  the  Low-water  Detector  manu- 
factured by  E.  II.  Ashcroft.  It  consists  of  a  tube  attached  to  the 
boiler,  just  below  the  water-level,  extending  vertically  to  a  convenient 
height,  and  surmounted  by  an  air-vessel.  Just  below  the  air-vessel 
projects  a  branch  which  contains  a  union-joint  arranged  to  receive  a 
disc  of  fusible  alloy;  beyond  the  disc  is  a  steam-Avhistle.  In  the  vertical 
tube  is  placed  a  cock,  which  is  intended  to  prevent  the  continued  es- 
cape of  steam.     The  operation  of  the  apparatus  is  as  follows: — 

After  the  boiler  has  been  filled  to  the  water-line,  and  put  in  action, 
the  pressure  of  the  steam  forces  the  water  up  through  the  instrument 
into  the  air-chamber,  compressing  the  air  therein  and  filling  this  cham- 
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ber  to  a  greater  or  less  extent,  according  to  the  pressure.  There  being 
no  circulation  through  the  apparatus,  so  long  as  the  lower  end  of  the 
tube  remains  under  water,  its  contents  will  be  of  a  comparatively  low 
temperature,  and  the  disc  will  remain  solid.  But  whenever  the  water 
in  the  boiler  falls  helow  the  end  of  the  tube,  the  steam  immediately 
displaces  the  water  in  it,  and  melts  the  fusible  disc,  and  rushing 
out  through  the  opening,  gives  notice  through  the  whistle  that  the 
water  is  falling  to  a  dangerous  point.  To  replace  a  disc,  open  the 
cock  cautiously  until  the  water  reaches  the  opening  at  the  top,  then 
shut  the  cock,  and  when  the  water  above  it  has  become  cool,  the  disc 
may  be  replaced  with  safety,  and  the  cock  fully  opened. 

The  Committee  on  Meetings  placed  upon  the  Exhibition  Table,  a 
Model  of  Fawkes'  American  Steam  Plough,  presented  to  the  Institute 
in  accordance  with  the  conditions  of  the  award  of  the  Scott's  Legacy 
Premium.  A  description  by  the  Committee  on  Science  and  Art,  was 
published  in  the  Report  made  by  them,  and  published  in  the  Journal. 

No  more  satisfactory  evidence  of  the  superior  claims  and  merits  of 
this  invention  can  be  given,  than  that  contained  in  the  reports  and 
awards  of  the  following  committees  and  societies,  all  of  whom  wit- 
nessed the  Plough  in  practical  operation,  and  subjected  it  to  the  most 
severe  tests: — 

Franklin  Institute  of  Philadelphia,  Scott  Legacy  Premium  of  $20 
and  3Iedal. 

A  Committee  of  the  Pennsylvania  State  Agricultural  Society,  Fa- 
vorable Report. 

The  Philadelphia  Society  for  the  Promotion  of  Agriculture,  Grand 
Gold  3Iedal  and  Meport. 

Illinois  State  Agricultural  Society,  §500  Premium  in  1858,  and 
$1500  Premium  in  1859. 

United  States  Agricultural  Society,  at  their  Seventh  Annual  Exhi- 
bition at  Chicago,  Grand  Gold  Medal  of  Honor. 

Illinois  Central  Railroad  Company,  $1500  Premium  and  Report 
corroborating  the  above  aivards. 

American  Institute  at  New  York,  Premium  of  $1000. 

A  Committee  of  Scientific  and  Practical  Machinists,  appointed  by 
the  Illinois  State  Agricultural  Society,  and  of  the  Illinois  Central 
Railroad  Company,  recommend  the  award  of  the  Premium  of  $1500 
offered  by  Illinois  R.  R.  Company. 

Also,  a  working  model  of  Mahlon  Reeder's  Self-acting  Switch  for 
turn-outs  of  railroads.  It  is  operated  by  the  weight  of  the  car  depress- 
ing one  rail,  which  inclines  upwards  sufficiently  to  give  motion  during 
its  descent  to  the  switch,  by  means  of  rods  and  levers. 

Mr.  I.  N.  Ilobbs  exhibited  and  explained  a  working  model  of  an 
elevator  for  Hotels,  styled  a  Steam  Reciprocating  Stairway  Two  plat- 
forms are  arranged  to  rise  and  fall  by  means  of  screws  worked  by  belts 
from  one  landing  to  the  next,  pausing  at  each  long  enough,  say  ten 
seconds,  until  the  passengers  can  step  from  one  to  the  other.  The  edges 
of  the  platforms  upon  the  open  or  entering  side,  as  well  as  that  of  the 
landing,  are  hinged  to  pre^'^3nt  any  part  of  the  person  being  caught 
between  them. 
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TJie  Sewerage  of  Algiers.    By  M.  Piarron  de  Mondesir, 

Ing.  des  Fonts  et  Chaussies. 

(Continued  from  page  155.) 

Branch  Bah-Azoim. — But  the  longest  and  most  important  work, 
the  construction  of  the  branch  Bah-Azoun,  remained  to  be  done. 

This  was  commenced  in  May,  1853.  I  have  said  that  its  length 
was  4943  ft.,  and  that  its  basin  contained  a  surface  of  279  acres. 

The  point  of  departure  (PI.  II,  Fig.  3,)  being  established  at  a  height 
of  52-48,  and  the  point  where  it  meets  the  sea  being  0-00,  the  mean 
slope  of  the  branch  Bab-Azoun  is  some  O'Ol  ft.  per  foot.*  But  this 
branch  has  the  following  slopes  : 

For  the  first    492  feet,      .  .  .         -Olfi?       ft.  per  foot. 

«  next  3972    "  .  .  -OOOSTS  ft. 

«  last     459    "         .  .  .         -005  ft.         " 

It  also  has  three  inclines,  amounting  in  all  to  2*78  ft. 

There  were  two  reasons  for  not  adopting  a  uniform  slope,  which, 
otherwise,  would  have  been  most  advantageous.  1st.  The  street  Bab- 
Azoun  has  a  counter  slope  at  the  right  of  Scipio  street,  and  it  became 
necessary  to  increase  the  slope  in  the  first  492  feet,  to  obtain  at  the  low- 
est points  of  the  counter  slope,  a  height  strictly  sufficient  for  the  pas- 
sage of  the  sewer.     2d.  Between  Scipio  street  and  the  sea,  nothing 

*  All  the  heights  on  the  profiles  are  above  the  mean  level  of  the  Mediterranean  at  Algiers.  It  is  found 
from  observations  that  tliere  is  a  dilTereuce  of  212  ft.  between  the  highest  and  lowest  seas.  The  mean  level 
U  set  at  1-06  above  the  lowest  level. 
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forbade  the  application  of  the  uniform  slope,  and  it  was  so  adjudged 
in  the  project.  But,  in  the  course  of  execution,  and  with  a  view  to 
increase  the  discharge  of  the  branch  Bab-Azoun  and  to  suppress  the 
wiers,  of  which  mention  will  be  made  hereafter,  the  Administration 
substituted  two  slopes  and  three  inclines.  I  will  soon  explain  how  we 
arrived  at  an  increase  in  the  delivery  of  the  branch. 

Before  going  farther,  I  give  the  sections  assigned  to  the  branch  Bab- 
Azoun. 

These  sections  were  five  in  number,  with  widths  successively  of  3-9  ft., 
4-9  ft.,  5-9  ft.,  6-2  ft.,  and  6-56  ft. 

The  height  of  the  side  walls  being  constant  and  equal  for  all  sec- 
tions, the  height  under  the  key  was  successively  equal  to  5'2-i  ft., 
5-75  ft.,  6-23  ft.,  6-39  ft.,  and  ^-bQ  ft. 

On  calculating  afterwards  the  maximum  quantity  of  water  falling 
in  a  given  time  upon  the  surface  of  279*1  acres,  forming  the  basin  of 
the  branch  Bab-Azoun,  (a  quantity  fixed  at  '16  ft.  per  hour,  thus  lead- 
ing a  supply  to  the  sewer  of  554-4  cubic  feet  per  second,)  we  had  sec- 
tions nearly  double,  and  consequently  a  considerable  increase  in  the 
expense  of  construction.  Instead  of  increasing  the  sections,  a  pre- 
ference was  given  in  the  project  to  the  establishment  of  wiers,  to 
deliver  at  the  level  of  the  springing  line  of  the  arches,  by  means  of 
existing  discharge  canals,  the  eventual  waste  water  of  the  branch  Bab- 
Azoun,  which,  without  this  precaution,  might  submerge  the  cast  iron 
tubes  placed  precisely  at  that  level. 

This  disposition,  approved  in  principle,  could  give  no  inconvenience 
to  the  port,  which  would  only  be  exposed  to  the  accidental  reception 
of  water,  differing  but  little  from  the  rain  water. 

The  local  administration,  still  desirous  of  suppressing  these  wiers, 
adopted  a  modification  already  made  known  in  the  account  of  the  slopes. 

It  was  completed  by  an  enlargement  of  the  lower  portion  upon  the 
479  feet  corresponding  to  the  reduced  slope,  '005  ft.  per  foot ;  an 
enlargement  which  now  has  a  width  of  13'1  feet,  instead  of  6*56  feet. 
In  all  other  cases,  the  widths  contemplated  in  the  project  have  been 
maintained. 

The  modification  spoken  of,  thus  consisted  of  the  lowering  the  sewer 
by  means  of  three  inclined  planes,  whose  maximum  height  was  2*78 
feet,  and  of  the  enlargement  of  the  lower  part,  whose  slope  was  of 
necessity  reduced  by  the  use  of  the  inclined  planes.  The  delivery  of 
the  branch  Bab-Azoun  is  found  to  be  more  than  doubled  by  the  simple 
fact  of  the  enlargement  of  the  lower  part.  Still,  the  administration 
decided  to  preserve  the  wiers  as  a  precautionary  measure,  but  giving 
to  them  a  less  overfall  than  originally  contemplated  in  the  project. 

Wiers  and  Discharge. — There  are  three  wiers  placed  opposite  the 
outlet  of  the  three  ravine  sewers  of  the  rampart  Poudriere  and  Tivoli. 

I  make  use  of  the  term  ravine  sewer  to  designate  that  whose  lower 
part  only  is  arched,  and  the  upper  part  open.  Thus,  these  affluents 
bringing  down  in  freshets  stones,  gravel,  earth,  and  other  solid  bodies, 
do  not  enter  the  sewer  of  the  enclosure  except  through  large  gratings. 
A  chamber  for  the  alluvium  is  placed  above  the  grate. 
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The  peculiar  disposition  adopted  for  the  ravine  of  Tivoli  penetrates 
the  enclosure  sewer  through  an  inclined  grate  placed  at  the  summit  of 
a  cesspit.  The  alluvium  chamber  is  6*5  feet  deep  when  it  is  filled;  the 
ravine  water  being  no  longer  able  to  penetrate  the  sewer,  Avill  escape 
through  the  develo])mcnt  of  the  ancient  sewer  of  Tivoli,  which  thus 
becomes  a  discharfxing  canal. 

Such  are  the  measures  adopted  to  insure  at  all  times  the  passage  of 
the  water  of  the  branch  Bab-Azoun. 

On  examining  the  longitudinal  profde  of  tlic  brnnch  Bab-Azoun,  we 
observe,  that  while  the  sewer  descends  to  the  sea  with  nearly  a  uni- 
form slope,  the  level  of  the  streets  under  which  it  is  situated  continues 
nearly  the  same. 

It  follows  that  starting  from  Scipio  street,  the  lowest  point  in  the 
street  Bab-Azoun,  the  depth  of  the  sewer  below  the  surface  constantly 
increases. 

Opposite  the  confluence  of  the  ravine  sewer  of  the  Bab-Azoun  ram- 
part, at  the  site  of  the  Theatre,  the  depth  of  the  excavation  exceeds 
26  feet. 

Thus  the  sewer  was  executed  under  ground  from  this  point  to  the 
sea,  for  a  length  of  3G60  feet. 

The  branch  Bab-Azoun  is  composed  of  two  distinct  parts:  the  upper 
constructed  in  an  open  cut  under  the  street  Bab-Azoun,  and  the  lower 
part  tunneled  under  the  street  of  the  Faubourg  Bab-Azoun. 

There  are  five  common  man-holes  in  the  upper  part,  and  nine  well 
man-holes  in  the  tunneled  portion ;  or,  in  other  words,  nine  vertical 
openings  which  served  as  shafts  for  removing  the  excavation  of  the 
tunnel,  and  .were  so  disposed  as  to  answer  for  approaches  to  the  sewer. 
There  were  twenty-eight  water-inlets  under  the  pavements. 

The  total  length  of  secondary  sewers  is  2361  feet.  The  sewer  com- 
municates in  its  course  with  sixty-five  private  drains,  twenty-three 
gutters,  and  seventeen  public  urinals. 

The  two  portions  of  the  Bab-Azoun  branch  were  Avorked  simulta- 
neously in  May,  1853. 

Tlie  portion  with  an  open  cut. — The  portion  in  open  cut,  following 
upwards  the  right  hand  side  of  the  street  Bab-Azoun,  was  built  with- 
out serious  accidents  as  far  as  the  end  of  the  arcades.  The  same 
precautions  were  taken,  and  tlie  same  measures  adopted,  as  for  the 
street  Bab-el-Oued,  and  for  that  of  the  Marine.  None  of  the  houses 
were  damaged,  though  the  excavations  attained  a  depth  of  18*7  feet. 

Under  the  site  of  the  Theatre  between  the  extremity  of  the  arcades 
of  the  street  Bab-Azoun  and  the  man-hole,  T  5,  were  found  the  ancient 
silos,^  which  it  was  found  necessary  to  shore  up,  and  consolidate  with 
special  masonry. 

iSuhterranean  portion. — The  main  work  consisted  in  the  excavation 
of  the  underground  part.  To  expedite  the  work,  they  commenced 
simultaneously  sinking  twelve  shafts,  ranged  at  nearly  equal  distances 
along  the  line.     These  twelve  pits,  of  which  the  last  two  near  the  sea 

*  Silos  are  cavities  without  archos  presenting  a  vertical  oiicning,  very  narrow.    TLese  underground  pits 
served  tbi;  Arubd  for  the  storage  of  corn. 
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have  been  suppressed  and  iBlled  up,  and  of  wliicli  the  nine  interme- 
diates between  them  and  the  man-hole  T  5,  have  been  converted  into 
man-hole  pits,  were  sunk  to  the  level  of  the  principal  sewer. 

The  deepest  was  the  shaft  t  15,  one  of  the  two  suppressed ;  it  had 
a  depth  of  69  feet.  The  miners  at  the  bottom  of  each  pit  working  in 
opposite  directions,  the  tunnel  was  thus  worked  on  twenty-four  faces, 
including  that  of  the  sea. 

Each  gang  of  miners  had  ns  a  mean  164  feet  of  gallery  to  pierce 
before  a  junction  with  the  adjoining  one.  The  excavation  was  in  a 
schistose  rock  unfavorably  bedded,  and  much  riddled  with  filtrations. 

In  the  early  part  of  July,  1853,  the  galleries  not  being  connected, 
the  workmen  began  to  suft'er  much.  The  air  in  the  galleries  was  not 
renewed,  the  heat  was  oppressive,  the  smell  of  the  lamps  and  the  fume 
of  the  blasts  having  no  sufficient  outlet,  occasioned  asphyxia.  As  the 
galleries  advanced  the  filtrations  increased,  and  necessitated  night  and 
day  work.  The  miners  had  their  feet  in  water,  and  at  every  instant 
the  filtering  water  fell  in  cold  drops  upon  their  naked  and  sweating 
shoulders.  With  all  these  troubles  there  was  no  stoppage,  and  the 
"work  went  on  briskly  night  and  day.  The  position  of  the  workmen 
was  bettered  as  far  as  possible  by  establishing  a  current  of  air  by  means 
of  wind-sails,  a  simple  method  borrowed  from  the  navy.  Boots  were 
given  to  the  miners  to  protect  their  feet,  and  oil-cloth  sacks  for  guard- 
in  o;  ao-ainst  filtrations. 

These  inconveniences  disappeared  mostly  towards  the  close  of  1853, 
on  successive  intercommunication  of  the  galleries  being  made.  Then 
the  filtering  water  was  drained  into  the  sea. 

The  most  important  of  these  filtrations  was  found  in  shaft  T  10, 
(PI.  II,  Fig.  3,)  under  the  roots  of  the  beautiful  palm,  which  may  be 
seen  at  the  Faubourg  Bab-Azoun,  at  the  foot  of  the  Kampe  Bugeaud. 
This  fact  explains  the  superb  vegetation  and  excellent  preservation  of 
this  tree,  which  without  any  care  prospers  in  a  dry  region. 

This  water  became  so  annoying  to  the  works  that  it  was  decided  to 
pierce  a  gallery  131  feet  long,  under  Faubourg  street,  and  through  it 
turn  the  water  into  the  sea,  and  so  get  rid  of  it  without  the  expense 
of  drainage.  This  gallery  will  be  maintained,  and  will  serve  for  the 
running  of  the  source  of  the  palm  water,  which  now  passes  under  the 
flooring  of  the  sewer,  in  culverts  made  for  that  purpose,  and  will  ulti- 
mately feed  a  public  fountain  upon  the  new  quays.  The  conjecture 
held  in  the  project  as  to  the  nature  of  the  rock,  where  it  was  supposed 
that  a  portion  of  it  might  answer  for  revetment,  especially  for  the  side 
walls,  proved  to  be  altogether  too  favorable.  In  the  course  of  the 
execution  of  the  project,  it  was  found  that  we  could  not  dispense  with 
walling  the  gallery  throughout.  The  thickness  of  the  side  Avails  was 
fixed  at  1-15  ft.,  and  that  of  the  arches  0-82  ft.  in  one  row  of  bricks. 
But  these  dimensions  were  considerably  exceeded  in  the  execution  of 
the  work. 

To  give  an  idea  of  the  miscalculations  and  enlargements  which  at- 
tend the  execution  of  certain  tunnels,  I  believe  it  would  be  useful  to 
give  some  details  upon  this  matter. 
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A  careful  comparison  of  the  sections  of  the  galleries  has  been  made 
to  ascertain  the  exact  quantity  of  rock  excavated,  as  well  as  the  ex- 
cess of  the  masonry  over  the  proposed  thickness  of  the  revetments. 
The  quantity  of  excavation  exceeds  by  785  cubic  yards  the  amount 
answering  to  the  proposed  thickness  of  the  revetment,  increased  by  an 
allowance  of  O-IDO  ft,  in  all  the  circumference  accorded  by  the  speci- 
fications ;  this  answers  to  an  increase  of  a  little  over  a  cubic  yard,  per 
running  yard,  or,  say  about  one-seventh.  This  increase,  independent  of 
that  produced  by  two  great  land-slides,  of  which  mention  will  be  shortly 
made,  arose  from  the  unfavorable  bedding  of  the  rock,  from  the  pre- 
sence of  small  layers  of  clay  in  their  crevices,  from  the  abundance  of 
filtrations,  and  from  the  concussion  of  the  miners  hammers.  The 
holes  and  cavities  thus  formed,  had  to  be  replaced  by  masonry. 

Principal  Land-slides. — Two  great  land-slides  occurred  in  the  pro- 
gress of  the  tunnel,  forming  funnel-shaped  cavities  extending  from  the 
bottom  of  the  gallery  to  the  natural  surface.  The  first  broke  out  at  the 
corner  of  a  street  upon  the  public  square,  near  the  shaft  T  9,  in  conse- 
quence of  the  rain.  The  funnel  was  33  ft.  deep,  with  nearly  an  equal 
diameter  at  the  natural  surface.  A  portion  of  the  pavement  was  preci- 
pitated to  the  bottom,  and  the  neighboring  house  was  endangered.  For- 
tunately  none  of  the  laborers  were  injured.  This  sudden  slide  was  all 
the  more  unexpected,  from  the  fact  that  well  man-hole,  T  9,  and  the 
neighboring  gallery,  had,  for  more  than  a  year,  stood  perfectly  with- 
out revetment  or  indication  of  the  least  movement.  It  was  afterwards 
discovered  that  the  cause  of  the  accident  was  due  to  the  presence  of 
an  ancient  well  (which  had  been  filled  up)  lying  immediately  above  the 
tunnel,  but  whose  bottom  did  not  reach  quite  to  the  top  of  the  gallery. 
This  well,  whose  existence  was  not  suspected,  had,  by  the  influence 
of  the  rain,  burst  through  at  the  bottom,  carrying  with  it  the  neigh- 
boring parts.  This  accident  was  promptly  repaired  without  any  in- 
jurious consequences.  They  were,  however,  compelled  to  locate  the 
pit  man-hole  some  yards  above  in  undisturbed  soil. 

The  second  land-slide,  and  the  most  considerable,  occurred  near  the 
fort  Bab-Azoun,  at  the  13-12  ft.  section.  At  this  point,  on  the  left  hand 
side  of  the  gallery  and  near  the  level  of  the  springing  line,  was  met  a 
layer  of  clay  very  much  inclined  towards  the  fort  Bab-Azoun,  which 
passed  under  the  foundations  of  this  work.  The  rock  Avas  not  long 
laid  upon  this  clay,  when  it  began  to  slide.  Land-slides  occurred  every 
day,  notwithstanding  the  shoring,  and  so  left  large  hollows. 

Unfortunately  this  was  in  the  rainy  season,  and  notwithstanding 
the  great  exertions  made  at  this  point,  when  only  a  few  days  were 
needed  to  make  this  dangerous  passage,  the  hollow  broke  in  from  the 
top,  and  a  large  funnel,  39  ft.  diameter  and  42*5  ft.  deep,  was  formed 
by  the  sliding  of  the  neighboring  parts.  All  the  earth  above  the  clay 
layer  slid,  and  shattered  tlie  streets.  The  foundations  of  fort  Bab-Azoua 
were  uncovered  and  were  suspended  without  support  for  several  yards 
distance.  The  slide  occurred  in  broad  day,  but  fortunately  the  work- 
men, forewarned  by  certain  signals,  Avithdrew,  leaving  their  tools  be- 
hind them.     One  only  was  slightly  bruised.     There  remained  a  space 
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from  23  to  26  ft.  to  be  constructed  at  the  bottom  of  this  funnel.  The 
masonry  was  finished  above  and  below  this  space. 

After  filling  all  the  unstable  parts,  on  the  demands  of  the  military 
engineers,  the  foundations  of  the  fort  were  strutted  with  strong  beams 
39  ft.  long.  After  having  propped  this  part,  and  placing  the  work- 
men under  the  shelter  of  a  platform  resting  on  the  streets,  the  work 
of  closing  this  dangerous  spot  was  begun.  Fair  weather  favored  the 
operation,  which  terminated  without  mishap. 

The  works  of  the  branch  Bab-Azoun  were  completed  in  August, 
1855.  Commenced  in  May,  1853,  and  continued  without  interruption, 
the  work  lasted  twenty-seven  months.  About  a  year  before  its  com- 
pletion, the  upper  portion  as  far  as  the  ravine  Poudriere  was  finished 
and  put  in  service.  The  water  was  delivered,  for  the  time,  through 
the  Poudriere  sewer  which  meets  the  enclosure  sewer  at  the  same  level. 
The  lower  part,  between  the  Poudriere  ravine  and  the  sea,  was  finished 
without  permitting  the  entrance  of  a  single  aflluent  sewer.  All  the 
connexions  were  made,  but  the  affluents  continued  to  follow  their  an- 
cient courses.  The  removal  of  some  provisional  dams  sufficed  for 
leading  their  water  into  the  enclosure  sewer.  By  these  precautions,  all 
the  lower  part  of  the  Bab-Azoun,  for  a  length  of  2621  ft.,  was  clear  of 
all  impurities  up  to  the  time  of  its  completion.  In  the  axis  of  the  bot- 
tom there  Avas  only  running  a  stream  of  clear  water,  proceeding  from 
the  filtrations  which  found  their  way  through  outlets  made  in  the  side 
walls. 

M.  the  Marshal  Count  Raudon,  Governor-General,  to  whom  Algiers 
is  chiefly  indebted  for  the  benefits  of  this  sewer,  took  advantage  of 
the  occasion  to  visit  the  great  galleries,  before  they  were  put  in  ser- 
vice. A  great  number  of  people  were  enabled  to  gratify  their  curio- 
sity, and  to  pass  through  the  brilliantly  illuminated  galleries.  This 
official  visit  in  the  interior  of  a  sewer  is,  probably,  the  only  instance 
of  its  kind. 

Tram  Ilaih'oadintlichranch Bah-Azoun. — Thereduction  to  0-005ft. 
per  foot  of  slope  in  the  branch  Bab-Azoun,  in  the  179  ft.,  necessarily 
had  the  effect  of  arresting  the  alluvium  brought  down  by  the  water. 
Thus,  notwithstanding  the  proposed  system  of  flushing,  a  small  tram 
railroad  was  established  upon  a  causeway  of  masonry,  occupying  the 
right  part  of  the  section  of  13-12  ft.  Experience  has  already  demon- 
strated the  utility  of  this  railroad,  Avhich  transports  directly  to  the 
sea  the  deposits  which  otherwise  must  have  been  carried  by  barrows, 
or  taken  by  manual  labor  through  the  man-hole  pit,  T  14,  situated  885  ft. 
from  the  lower  end.  (It  will  be  borne  in  mind  that  the  two  shafts, 
T  15,  and  T  16,  were  suppressed,  since  they  were  comprised  within  the 
accessory  works  of  the  fortifications.)  The  tram  railroad,  (Plate  I, 
Fig.  8,)  has  a  length  of  182  ft.  It  is  prolonged  69  ft.  beyond  the  out- 
let so  as  to  admit  of  the  wagons  being  emptied  in  the  deep  sea.  The 
causeway  of  masonry  supporting  the  railway  is  1*27  ft.  wide ;  at  the 
origin  the  causeway  is  1*67  ft.  above  the  axis  of  the  invert,  and  at  the 
lower  end  it  is  0-62  ft.,  thus  giving  to  the  rail  track  a  slope  of  0-0075  ft. 
per  foot.     The  width  of  the  track  is  2-13  ft.     Two  wagons  emptying 
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at  the  sides  do  all  that  is  required.  They  are  suspended  from  the 
key  of  the  arch,  so  as  not  to  be  carried  away  in  times  of  freshets. 

Materials  used  in  Construction. — All  the  masonry  used  in  the  en- 
closure sewer  and  secondary  canals  was  laid  in  hydraulic  mortar  of 
Italian  puzzolano.  This  mortar,  composed  of  equal  parts  of  excel- 
lent fat  lime  of  Al^^iers,  of  coarse  sand,  and  of  puzzolano  of  Civita 
Vecchia,  and  mixed  into  a  somewhat  stiiF  paste  by  the  shovel  and  hoe, 
set  quite  firmly  in  from  six  to  eight  days. 

The  upper  portion  of  the  invert  was  covered  with  spalls  and  alining 
of  Vassy  cement,  presenting,  united,  a  thickness  of  0-16  ft.  The  lower 
part  of  the  side  walls,  for  a  height  of  0-65  ft.,  is  lined  with  this  cement, 
a  thickness  of  0-065  ft.  The  remainder  of  the  side  walls  is  coated 
most  carefully  with  hydraulic  mortar.  The  arches  are  pointed.  Cut 
stone  was  used  at  all  the  points  where  the  fall  of  water  would  injure 
common  masonry.  Thus  the  affluents  emptying  into  the  server  let  fall 
their  waters  upon  cut  stone  work.  The  flooring  of  water  inlets,  par- 
ticularly exposed  to  the  shock  of  rain  water,  is  likewise  paved  Avith 
stone  masonry. 

Ventilation  of  the  Seioer. — It  was  essential  to  spare  no  pains  for 
the  ventilation  of  the  galleries.  This  is  now  efi"ected  by  the  water 
inlet  grates,  by  private  drains,  by  terrace  gutters,  by  the  public  uri- 
nals, and,  finally,  by  the  openings  of  the  man-holes.  Every  canal  and 
every  pipe  acts  as  a  chimney  draft  for  the  gas.  The  gutters  were  also 
disposed  so  as  to  produce  the  best  effect. 

In  speaking  of  flushing,  I  will  point  out  another  effective  mode  of 
ventilation  which  can  easily  be  applied  to  the  enclosure  sewers. 

Water  Inlets. — On  the  other  hand,  the  water  inlet  grates,  placed 
in  the  axis  of  the  kennels,  would,  in  hot  weather,  present  an  inconve- 
nience which  we  have  attempted  to  remedy. 

There  are  three  systems  of  water  inlets  used  upon  the  sewer :  1st, 
the  hydraulic  system;  2d,  the  valve  system;  3d,  the  system  of  grates 
and  movable  covers. 

The  hydraulic  system  can  only  succeed  with  the  condition  that  the 
reserve  liquid  stationed  in  the  chamber  to  cut  off  the  gas  should  be 
frequently  renewed,  and  that  the  chamber  should  not  be  constantly 
choked  up  with  deposit.  In  Algiers,  where  the  streets  are  Macadam- 
ized, the  hydraulic  water  inlets  would  soon  be  choked,  especially  iu 
winter.  On  the  other  hand,  in  summer  there  are  scarcely  any  cur- 
rents of  water  in  the  kennels  except  in  the  neighborhood  of  the  pub- 
lic fountains.  It  follows  then  that  the  reserve  liquid  of  the  chambers 
would  itself  give  forth  an  odor  quite  as  offensive  as  that  of  the  sewer. 

Thus,  I  do  not  hesitate  to  say  that  this  system  which  seem.s  to  suc- 
ceed so  well  in  London  and  to  give  so  much  satisfaction  there,  is  not 
adapted  to  the  climate  of  Algiers. 

As  yet,  there  has  been  established  upon  the  enclosure  sewer,  the 
branch  of  the  Marine,  but  a  single  trap  Avatcr  inlet,  as  a  matter  of 
experiment.    (PI.  I,  Fig.  10.) 

The  valve  system,  which  has  also  been  experimented  on  in  the  sewer, 
succeeds  far  better.     The  valve  allows  the  water  and  the  deposits  to 
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enter  without  an  escape  of  the  gas.  It  is  essential  to  give  a  sharp  curve 
to  the  bottom  of  the  waiter  uAqX.  This  system  is,  however,  liable  to 
derangement.  The  rust  so  quickly  produced  under  such  conditions, 
sooner  or  later  prevents  the  play  of  the  hinges,  and  the  water  inlet 
becomes  completely  obstructed. 

A  third  system  has  been  applied  to  the  sewer,  which  consists  in  dis- 
posing the  frame  of  the  water  inlet,  so  as  to  receive  at  will  either  a 
grate  or  a  cast  iron  cover  with  a  hole  in  its  centre.  In  winter,  when 
it  rains  frequently  and  the  inconvenience  of  the  gas  is  much  diminished, 
the  movable  grates  are  placed;  but  in  summer  they  use  the  covers. 
The  hole  suffices  for  the  flowage  of  the  kennels.  If  by  chance  a  sud- 
den rain  storm  should  occur  in  summer  (a  quite  unusual  thing  in  Al- 
giers), the  gutter-men  in  charge  could  readily  raise  the  covers  until 
the  end  of  the  storm. 

The  system  of  grates  and  movable  covers  which  is  generally  applied 
to  the  enclosure  sewer,  had  already  existed  for  several  years  upon  the 
other  sewers  of  Algiers.  They  are  attended  with  some  inconvenience, 
but  the  sum  of  the  advantages  unquestionably  outweighs  it. 

Private  sewers. — For  the  junction  with  private  sewers  certain  pre- 
cautions were  indispensable.  It  was  first  necessary  that  the  govern- 
ment should  compel  the  proprietors  whose  canals  already  branched 
into  the  ancient  sewers  emptying  into  the  harbor,  to  make  new  branches 
into  the  enclosure  sewer  or  its  affluents.  For  this  purpose,  a  decree 
■was  made  by  the  Mayor  of  Algiers,  dated  12th  October,  1852,  whose 
purport  was : 

Art.  1.  According  with  the  advancement  of  the  sewer  works  of  Algiers,  the  proprie- 
tors or  principal  local  tenants  of  the  houses  situated  in  the  streets  Bab-Azoun,  Faubourg 
Bab-el-Oued,  Marine,  at  the  Government  square,  Mahon,  and  other  streets  or  squares 
adjoining,  whose  conduits  cnifity  directly  in  the  harbor,  or  into  sewers  which  are  to  be 
modified  or  suppressed,  shall  execute  in  the  interior  of  their  houses,  and  according  to 
the  indications  to  be  given  them  by  the  engineer  in  charge  of  the  sewerage,  all  the  ne- 
cessary changes  for  uniting  their  conduits  with  the  enclosure  sewer  or  its  affluents. 

Art.  2.  The  connexion  shall  be  made  in  the  man-holes,  which  shall  be  constructed 
by  the  Government  in  the  limits  of  the  public  street,  at  the  points  indicated  by  the  pro- 
prietors themselves,  who  shall  cause  their  conduits  to  empty  in  the  man-holes,  at  the 
level  assigned  by  the  government,  in  establishing  at  their  expense  the  grate  prescribed  by 
the  order  of  May  17,  1S47.* 

I  would  here  state  that  the  proprietors  without  exception  cheerfully 
complied  with  the  execution  of  this  order,  and  that  some  have  had 
important  works  in  bringing  them  down  to  the  level  of  the  sewer. 

As  for  all  the  connexions  made  under  the  public  street  at  the  pre- 
sent time,  two  cases  are  presented,  according  as  the  depth  of  the  in- 
vert of  the  private  sewer  is  either  above  or  below  5*25  ft. 

In  the  first  case,  there  is  established  under  the  arcades  or  pavements 
a  man-hole  into  which  empties  the  private  sewer  across  the  required 
grate.  This  grate  is  movable,  and  is  retained  in  its  place  by  a  cross- 
piece  with  two  screw  rings  inserted.  The  man-hole  is  closed  by  a  cut- 
stone  cover  with  an  opening  in  it.     The  grate  arrests  the  solids.     If 

*The  decree  of  May,  1847,  fixes  the  coiiilitiona  on  which  the  junction  of  the  private  conduits  with  the  pub- 
lic sewers  sliall  be  made,  and  prescribes,  anmiig  other  matters,  the  placing  of  a  ^rate  witli  bars  'UO  It.  iutei'- 
Val.    Ihis  grate  is  tlesigueU  to  prevent  the  introductioa  of  sulid  matters  into  the  public  sewer. 
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the  private  conduit  is  choked  up  above  the  grate,  it  is  cleansed  with 
the  greatest  ease  by  opening  the  man-hole,  and  taking  down  the  grate. 
The  second  case  not  admitting  of  cleansing  in  the  man-hole,  the  latter 
is  discarded,  and  the  grate  is  placed  in  the  enclosure  sewer  in  the 
plane  of  the  side  walls. 

AVe  might  undoubtedly  have  profited  by  the  establishment  under  the 
arcades  of  a  hydraulic  chamber,  and  by  this  means  have  intercepted 
the  gaseous  currents,  ascending  from  the  main  sewer  to  the  house,  and 
so  put  in  practice  the  system  generally  followed  in  London  for  the  pri- 
vate seAvers.  But  it  must  be  borne  in  mind  that  the  houses  of  Algiers 
are  not  in  the  same  condition  with  those  of  London.  The  latter  enjoy 
the  advantage  of  a  distribution  of  water  in  every  house,  and  can  thus 
renew  at  will  the  reserve  li(|uid  of  the  hydraulic  chamber ;  while  our 
houses  in  Algiers  are  deprived  of  this  means  of  cleansing,  without  which 
the  hydraulic  basin  cannot  well  be  maintained. 

In  the  actual  condition  of  the  houses  of  Algiers,  the  hydraulic  basin 
applied  to  private  sewers,  would  be  attended  with  inconveniences  for 
the  water  inlet  which  I  have  already  spoken  of.  The  administration 
as  yet  have  made  no  application  of  them  in  the  man-holes  under  the 
arcades.  As  for  individuals  who  are  at  perfect  liberty  to  apply  them 
in  the  interior  of  their  houses,  they  do  not  find  their  local  conditions 
to  be  such  as  to  warrant  the  establishment  of  the  system.  Li  fact,  the 
underground  cellar  found  in  all  the  houses  of  London,  and  which  is  so 
admirably  adapted  to  the  establishment  and  maintenance  of  hydraulic 
basins,  does  not  exist  in  the  houses  of  Algiers. 

The  private  drain,  in  place  of  being  found,  as  in  London,  imme- 
diately under  the  flagging  of  the  cellar,  sometimes  crosses  under  the 
vestibule,  sometimes  under  a  store-house,  sometimes  under  an  under- 
ground piece,  at  a  variable  depth.  We  may  conceive  then,  that  these 
local  dispositions  are  an  obstacle  in  the  establishment  of  hydraulic 
basins. 

It  may  not  be  amiss  to  remark  in  passing,  that  the  houses  of  Lon- 
don have  a  greater  interest  at  stake  in  guarding  against  the  exha- 
lations of  the  public  sewers,  whose  gas  is  driven  back  by  the  flood 
tide,  than  those  of  Algiers,  Avhich  are  naturally  protected  against  this 
evil. 

Simple  3Ian-holes. — The  simple  man-holes  established  along  the  main 
sewer,  are  arranged  so  as  to  permit  the  introduction  of  cast  iron  tubes, 
ultimately  to  be  placed  upon  the  consols  now  awaiting  them.  They  are 
all  after  the  same  model.  Cut-stone  bond  is  bedded  in  the  arch  of  the 
sewer.  The  upper  face  is  laid  at  a  level  of  1-18  ft.  above  the  intrados 
of  the  key,  and  the  lower  face  is  cut  conformably  with  the  curve  of  the 
arch.  The  interior  opening  has  the  form  of  a  vertical  cylinder  whose 
base  formed  of  semicircles  joined  by  a  rectangle,  has  a  length  of  3-28  ft. 
in  a  parallel,  and  1"96  ft.  in  a  perpendicular  direction  to  the  sewer.  This 
serves  as  the  base  of  a  conical  chimney  terminated  above  by  a  circular 
opening  1-96  ft.  in  diameter.  The  upper  part  of  the  man-hole  is  closed 
by  a  cut-stone  frame   supporting  a  tarred  oak  frame,  under  which  re- 
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pose  the  cast  iron  frame  and  cover.*  This  disposition,  as  we  have 
before  observed,  has  also  been  applied  to  the  water  inlets.  Openings 
made  in  the  conical  chimney  allow  the  workmen  to  descend  into  the 
sewer.  The-cut  stone  bond  bedded  in  the  arch  is  slightly  rounded  to 
facilitate  the  introduction  of  the  cast  iron  pipes. 

(To  be  Continued.) 


Steam  Engineering  in  ISSO.f  The  Mechanism  of  the  Steam  Engine. 

In  all  the  machinery  there  are  two  distinctive  classes  of  defects  in 
construction.  There  are  those  which  are  so  palpable  as  to  bring  dis- 
credit to  the  designer ;  and  there  are  those,  which,  although  in  certain 
existence,  may  pass  unnoticed  and  uncared  for,  during  the  life  of  a 
machine. 

In  the  first  class  may  be  included,  want  of  strength,  bad  materials, 
bad  workmanship,  and  deficient  knowledge  in  the  expanding  and  con- 
tracting powers  of  materials;  in  the  second  class,  we  find  chiefly,  want 
of  adaptation,  complication,  want  of  simplicity,  errors  of  principle,  and 
needless  difiiculties  of  access  for  examinations,  repairs,  and  renewals. 

We  propose  to  say  a  few  words  on  each  of  these  classes  of  defects 
in  steam  machinery. 

The  engineering  profession  is  indebted  to  the  experiments  of  such, 
eminent  men  as  Fairbairn,  Barlow,  and  others,  for  a  practical  know- 
ledfre  of  the  streng-th  of  those  materials  used  in  the  construction  of  a 
steam  engine,  and  this  knowledge  is  so  easily  accessible,  that  igno- 
rance is  inexcusable. 

Constructive  proficiency  is  obtainable  in  two  ways:  by  experience, 
and  by  a  careful  study  of  the  properties  of  materials.  Many  engineers 
depend  almost  wholly  upon  the  former,  few  trust  entirely  to  the  latter; 
it  is  only  when  the  two  are  combined,  it  deserves  the  title  of  engineer- 
ing. 

In  old-established  firms,  where  the  same  class  of  machine  has  been 
constructed  for  forty  or  fifty  years,  a  degree  of  perfection  is  attained, 
difiicult  to  be  found  in  new  establishments,  although  the  manager  may 
be  most  competent.  There  are  exceptions  to  this  general  statement, 
and  we  might,  perhaps,  instance  as  one,  the  hydraulic  machinery  of 
Sir  W.  Armstrong,  where  there  has  been  almost  undisturbed  success, 
and  comparatively  no  failures  with  a  new  establishment,  and  a  new 
class  of  machinery.  We  believe  we  can  trace  the  cause  of  this  suc- 
cess, but  we  do  not  feel  at  liberty  to  allude  to  the  management  in  de- 
.  tail  of  any  private  establishment. 

One  strange  anomaly  in  the  manuf;\cture  of  steam  engines  is  the 
abominable  specimens  often  found  driving  the  tools  of  the  firms  who 
advertise  to  supply  steam  engines  on  the  most  improved  principles. 
This  is  more  the  case  in  the  North  and  Wales  than  in  the  South.  You 
enter  a  large  fitting  shop,  and  hear  in  one  corner,  a  wheezing,  grinding 

*This  sj-stim  w.is  bioufrht  into  use  for  the  first  time  at  Paris  by  M.  Emmery,  Engineer-in-Chicf.    (See  his 
Memoir  upon  Sewers  and  Fountjiins. — Annales  dts  Fonts  el  Chaussees,  1834,  Tomes..) 
t  From  the  Lond.  Artizan,  Oct.,  1859. 
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noise,  wliicb,  upon  examination,  proves  to  be  a  "  Pre-Adamite  "  steam 
engine,  dirty,  leaky,  and  most  extravagant  in  fuel. 

How  is  it  that,  with  such  an  extended  experience,  amounting  to 
nearly  100  years,  we  have  yet,  at  the  present  time,  frequent  break- 
downs and  mishaps  with  our  steam  machinery?  Surely,  as  such  ad- 
mirers of  "precedents,"  we  ought  to  be  exempt  from  the  mishaps  of 
our  Transatlantic  friends,  who  do  not  hesitate  to  throw  "precedent" 
overboard. 

We  believe  the  chief  cause  of  our  failures  is  the  exclusive  spirit  ex- 
isting; among  our  manufacturincr  engineers,  and  although  this  exclusive- 
ness  tends  to  develop  in  competition,  individual  excellence  and  talent, 
it  undoubtedly  fosters  positive  ignorance  and  contempt  for  the  improve- 
ment of  others. 

We  could  positively  fill  pages  with  particulars  of  constructive  failures, 
not  of  small  people,  but  of  engineers,  employing  from  400  to  800  men, 
and  we  refer  chiefly  in  these  remarks,  to  marine  engineers. 

With  land  and  locomotive  engines,  there  are  frequent  opportunities 
for  the  manufacturer  to  observe  defects  in  daily  regular  work,  but  in 
marine  engines,  it  frequently  happens  the  designer  has  had  little  or 
no  experience  at  sea,  and,  unlike  the  Cornish  man,  he  is  too  proud  to 
"ax  what  he  do'ant  know."  Hence  it  is,  we  find  patentees  abounding, 
who  profess  to  supply  us  with  engines  so  compact  that  they  remind 
one  mostly  of  those  turned  Chinese  balls,  one  inside  the  other;  but 
how  they  were  put  together,  or  how  they  can  be  separated,  are  ques- 
tions difficult  to  solve. 

It  has  been  our  misfortune,  or,  more  correctly,  good  fortune,  to  be 
at  sea  in  very  bad  weather,  with  new  machinery,  and  we,  therefore, 
can  speak  with  certainty  of  the  inconveniences — not  to  mention  danger 
— of  defective  construction ;  too  much  or  too  little  taper  in  cocks,  soft 
brasses,  slack  nuts,  inaccessible  valves,  accessible  passages  for  dirt 
or  coal,  and  imperfect  joints,  &c. 

Beam  engines  for  land  or  sea  have  had  their  day;  they  have  been 
most  efficient,  and  possess  advantages  not  to  be  denied;  but  with  the 
necessity  for  less  Aveight,  fewness  of  parts,  and  increased  speed,  they 
cannot  compete  with  the  oscillating,  trunk,  and  other  direct-acting 
engines. 

For  land  purposes  the  horizontal  engine,  with  long  stroke  and  con- 
necting rod,  will  multiply,  on  account  of  its  small  cost  and  simplicity. 

For  steam  navigation,  simplicity  is  a  great  desideratum,  perhaps 
we  might  say  as  to  mechanical  construction,  it  is  the  great  desidera- 
tum. Compactness  is  all  very  well,  if  it  means  not  an  unnecessary 
waste  of  room,  but  compared  with  efficiency  or  economy,  it  is  not  to 
be  considered.  A  ton  of  coal  saved,  will  give  40  cubic  feet  additional 
space  for  machinery,  and  it  will  be  found  that  space  is  economized,  not 
by  extreme  compactness,  which  generally  induces  neglect  in  mainte- 
nance, but  by  efficiency  and  economy  of  fuel;  and  it  is  highly  satis- 
factory to  know  that,  in  adopting  economical  principles  of  construction, 
the  economy  attained  is  not  confined  to  a  mere  saving  of  fuel,  but  of 
space,  and  we  believe  of  capital  also. 
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If  it  is  possible  to  obtain  100  per  cent,  more  power  from  one  ton  of 
coal,  there  is  every  reason  to  believe  such  increased  power  can  be 
secured  without  a  corresponding  increase  in  the  first  cost  of  the  ma- 
chinery. 

These  remarks  bring  us  to  a  subject  we  wish  to  impress  upon  our 
readers,  namely,  the  dimensions  of  cylinder  and  speed  of  piston. 

A  large  cylinder  and  a  short  stroke  are  synonymous  with  waste  of 
fuel,  and  yet  hirge  cjdinders  and  short  strokes  prevail;  indeed,  in  many 
cases  the  stroke  does  not  exceed  half  the  diameter  of  the  cylinder. 
Tliat  such  engines  can  realize  the  benefits  to  be  derived  from  expan- 
sive action  is  almost  impossible,  whilst  the  amount  of  surface  exposed 
for  premature  condensation  is  nearly  a  maximum. 

"We  are  quite  alive  to  the  importance  of  direct-acting  screw-engines, 
running  at  a  high  speed,  to  insure  a  minimum  amount  of  slip,  and  the 
length  of  stroke  is  regulated  by  what  is  considered  a  safe  speed  of  pis- 
ton ;  and  there  is  reason  to  fear  all  efforts  to  decrease  the  diameter, 
and  increase  the  length  of  steam  cylinders,  must  be  very  limited,  as 
long  as  the"  steam  pressure  is  only  20  or  25  lbs.  per  inch,  and  the  air- 
pumps  attached  to  the  main  engines.  With  higher  pressure  the  diam- 
eter can  be  reduced,  and  with  separate  air-pump  engines  the  number 
of  revolutions  and  speed  of  piston  can  be  safely  increased. 

To  insure  lightness  in  engine  power,  a  maximum  speed  of  piston  is 
indispensable,  and  it  may  be  taken  for  granted,  that  from  350  to  500 
feet  per  minute,  will  be  generally  adopted  for  marine  engines  in  a  few 
years.  If  the  speed  of  an  engine  is  increased  50  per  cent.,  the  mean 
pressure  remaining  the  same,  an  increase  of  50  per  cent,  of  power  is 
thus  obtained  without  any  additional  outlay  of  capital,  except  what  is 
required  to  give  the  increased  quantity  of  steam,  and  it  is  well  known 
the  cost  of  boilers  is  only  about  one-third  of  that  of  the  engines  to 
which  they  are  attached. 

Increased  pressure,  and  increased  speed  of  piston,  we  reiterate,  are 
among  the  chief  mainstays  of  future  progress  in  steam  power  on  land 
and  sea. 

As  a  natural  consequence  of  an  increased  speed  of  piston,  spur  wheels, 
loose  cranks,  beams,  levers,  and  all  needless  complications,  must  be 
dispensed  with,  steam  must  be  applied  direct  to  the  resistance,  and 
instead  of  one  vast  unwieldy  machine,  we  must  increase  the  number 
and  decrease  the  size. 

Mechanical  lubrication  is  not  sufficiently  attended  to  in  fast  moving 
engines;  by  self-acting  lubrication,  heating  is  avoided,  and  oil  saved, 
and  yet,  in  our  mercantile  steam  navy,  how  few  screw  engines  are 
fitted  with  self-acting  lubricators. 

Land  engines  are  hardly  considered  complete  without  governors  for 
regulating  their  speed;  whilst  marine  engines,  with  an  ever  varying 
load  in  a  sea  way,  are  only  preserved  from  actual  break-downs,  by  the 
constant  attention  of  the  engineer  in  charge — room  again  for  improve- 
ment. 

With  reference  to  the  evils  of  what  is  called  a  compact  engine,  we 
remember  a  case  in  which  a  pair  of  engines  were  put  on  board  a  ship, 
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so  compact,  that  after  running  a  short  time,  they  were  removed,  simply 
because  no  engineer  couhl  be  found,  willing  to  risk  his  arms  and  fingei'S 
in  keeping  them  in  order ;  and,  in  a  less  degree,  this  is  a  state  of  things 
not  at  all  uncommon  at  the  present  day. 

There  are  various  details  worthy  of  attention  and  capable  of  great 
improvement,  such  as  increased  wearing  surfaces,  and  the  position  of 
thrust-bearing,  the  latter  too  often  forming  a  portion  of  engine  framing, 
so  as  to  throw  crank  pins,  connecting  rods,  &;c.,  out  of  truth,  as  the 
thrust-bearing  wears. 

And  what  shall  we  say  about  screw  propellers?  Who  knows  any- 
thing definite  about  them,  except  captains  and  masters  of  steam  ships? 
They  are  the  gentlemen  to  ex])lain,  Avith  the  greatest  clearness,  the 
precise  action  of  the  screw;  the  only  misfortune  is,  that  no  two  of  these 
gentlemen  agree. 

We  are  inclined  to  the  opinion  that,  if  the  present  amount  of  expe- 
rience in  the  diameter,  pitch,  and  shape,  of  screw  propellers  was  ap- 
preciated and  applied,  we  could  greatly  increase  their  present  duty. 

One  fact  is  proved  beyond  all  doubt,  that  it  is  not  advisable  to  have 
the  pitch  of  a  propeller  more  than  50  per  cent,  in  excess  of  the  diam- 
eter. The  principles  of  construction  included  in  what  is  called  Grif- 
fiths' screw,  are  undoubtedly  nearer  the  truth  than  any  other ;  and 
there  is  a  general  tendency  among  engineers  to  adopt  those  principles, 
as  far  as  they  can,  without  actually  infringing  Mr.  Griffiths'  patents; 
but  still  the  bulk  of  our  marine  engineers  adhere  to  precedent  too 
firmly,  to  profit  by  the  general  experience,  and  we  have  in  existence 
a  collection  of  propellers,  only  suitable  for  a  museum  of  antiquities. 

Supposing  we  have  a  good  pair  of  engines,  how  do  we  place  them 
in  the  ship?  in  a  clean  space  by  themselves — oh,  no!  in  the  stoke-hole. 
Yes,  hundreds  of  screw  engines,  from  70  to  200  h.  p.,  are  working  in 
the  stoke-hole,  placed  there,  we  presume,  to  receive  all  the  dust  and 
dirt,  to  act  as  emery  powder  on  the  bearings,  and  to  prevent  the  pos- 
sibility of  the  engineers  in  charge,  keeping  the  machinery  clean — 
another  advantage  {?)  of  this  arrangement,  is  the  passage  of  cold  air 
from  the  engine-skylight  over  and  round  the  cylinders  (in  inverted  en- 
gines) before  it  reaches  the  ash-pits  and  stoke-hole. 

On  land,  generally,  the  engine  is  placed  by  itself,  as  it  ought  to  be, 
but  at  sea,  Avhcre  repairs  are  more  difficult  and  costly,  grit  and  dirt 
are  positively  encouraged. 

It  rests  with  engineers  themselves  whether  they  are  to  have  suffi- 
cient room  on  board  ship,  to  place  their  engines  so  as  to  insure  easy 
access  for  repairs,  and  perfect  separation  from  the  stoke-hole.  Steam- 
ship owners  oppose  their  own  interests,  by  refusing  proper  space  for 
machinery,  and  lose  in  economy  and  efficiency  to  an  unknown  extent. 

We  purposely  avoid  expressing  any  opinion  on  the  several  varieties 
of  direct-acting  engines  now  in  use,  each  has  its  advantages  and  dis- 
advantages, but  there  can  be  no  doubt,  a  preference  should  be  shown 
to  a  long  stroke  and  a  long  connecting  rod.  Trunk  engines  are  com- 
pact, but  they  expose  a  large  surface  for  premature  condensation.  Os- 
cillating engines  are  objectionable  in  many  instmces,  on  account  of 
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the  difficulty  of  obtaining  a  simple  and  effective  expansion  gear;  but 
faults  of  detail  in  the  mechanism,  sink  into  comparative  unimportance, 
in  comparison  ^vith  the  faults  we  have  alluded  to  in  the  "generation 
of  steam"  and  its  "application  as  a  motive  power." 

Much  latitude  may  be  allowed  in  the  position  and  disposition  of  cylin- 
ders, rods,  levers,  <tc.,  but  no  latitude  can  be  allowed  in  the  applica- 
tion of  correct  principles  of  economy,  in  the  construction  of  steam 
machinery;  it  is  in  this  latter  respect  we  are  so  very  remiss,  and  whilst 
■we  have  one  hundred  plans  for  some  trifling  and  almost  unimportant 
alteration  of  mechanism  detail,  we  are  sadly  wanting  in  practical  sug- 
gestions for  solid  improvement  and  permanent  economy. 

In  concluding  these  very  brief  remarks  on  the  mechanism  of  the 
steam  engine,  it  is  not  consistent  with  the  design  of  these  papers  to 
enlarge  on  mechanical  details,  nor  to  refer  to  questions  quite  separate 
from  the  economy  of  steam  power,  our  chief  aim  being  to  draw  atten- 
tion to  prominent  defects,  and  especially  those  that  increase,  needlessly, 
the  maintaining  and  working  cost  of  steam  power. 

Who  knows,  >yith  any  certainty,  the  effective  duty  of  different  classes 
of  steam  engines,  as  compared  with  their  indicated  or  total  power? 
the  power  absorbed  in  friction  may  amount  to  30,  40,  50,  or  60  per 
cent.,  according  to  the  perfection  of  the  workmanship  and  arrange- 
ment of  the  parts  of  a  steam  engine,  and  yet  how  seldom  is  a  dyna- 
mometer applied.  On  land,  of  late  years,  dynamometers  have  been 
much  introduced,  even  for  engines  of  only  10  to  20  H.  P.,  but  in  ma- 
rine engines,  of  100  to  500  ii.P.,  it  might  be  supposed  frictional  know- 
ledge and  experience  is  of  little  importance,  whether  100  or  200  H.  P. 
is  required  to  overcome  friction,  is  not  considered  of  sufficient  import- 
ance to  justify  an  outlay  of  £50  in  a  dynamometer. 

In  our  next  paper,  we  shall  endeavor  to  give  a  resume  of  all  the  chief 
points  alluded  to  in  this  and  the  five  preceding  papers. 

(To  be  Continued.) 


Great  Spans  in  Railway  Bridges."^ 
The  widest  single  span  of  any  railway  bridge  in  the  -world,  is  that 
of  the  Niagara  Suspension-bridge,  connecting  the  American  and  Cana- 
dian Railways,  at  Niagara  Falls.  The  clear  span  is  822  feet.  A  still 
wider  single  span — one  of  1224  feet — is  being  constructed  for  carry- 
inw  the  Lexington  and  Danville  Railway  at  an  elevation  of  300  feet 
over  the  Kentucky  river,  in  the  United  States.  The  next  widest  spans 
are  those  of  the  Britannia-bridge,  460  feet  each.  Then  come  the  two 
great  spans  of  the  Saltash  bridge,  of  455  feet  each.  The  next  great 
railway  span  is  that  of  the  Conway  bridge,  of  400  feet.  The  next  is 
the  immense  bridge  carrying  the  Royal  Eastern  Prussian  Railway  over 
the  Vistula,  at  Dirschau.  This  is  an  iron  lattice  bridge,  having  six 
spans  of  397  feet  3  inches  each.  Tlie  Nogat  Bridge,  on  the  same 
line,  has  two  iron  lattice  spans  of  321  feet,  and  one  span  of  53  feet 
6  inches.  The  great  railway  bridge  recently  opened  at  Cologne,  has 
four  lattice  spans  of  344  feet  6  inches  each.  The  openings  of  the  rail- 
way bridge  of  Kehl  will  be  nearly  as  wide.     The  middle  opening  of 

*  from  Uerapath"s  Railway  Journal,  No  1075. 
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the  great  Victoria-bridge  at  Montreal,  is  330  feet  -svide,  tlic  other  24 
openings  being  each  242  feet.  The  Chepstow  bridge  has  a  span  of 
30G  feet,  besides  three  spans  of  100  feet  each.  The  Boyne  Viaduct 
has  one  hittice  span  of  a  clear  width  of  264  feet,  and  two  side  spans 
of  138  feet  8  inches  each.  The  Newark  Dyke-bridge,  the  largest 
example  of  Warren's  trussed  girders,  has  a  span  of  240  feet  G  inches. 
Several  of  the  tubular  bridges  erected  by  E.  Gouin  &  Co.,  of  Paris, 
over  the  Garonne,  the  Lot,  the  Tarn,  &c.,  have  spans  of  80  metres, 
or  2G2  feet.  The  Spey  Viaduct,  on  the  Inverness  and  Aberdeen  Junc- 
tion Railway,  consists  of  a  pair  of  box  girders  of  a  clear  span  of 
230  feot.  Tlie  tubular  bridge  at  Brotherton  has  a  span  of  225  feet. 
The  greatest  timber  span  in  a  railway  bridge,  and  now  indeed  the 
widest  timber  span  in  existence,  is  one  of  275  feet,  that  of  the  Cas- 
cade bridge,  on  the  New  York  and  Erie  Railway  in  the  United  States. 
The  Market  street  (highway)  bridge,  formerly  crossing  the  Schuylkill 
at  rhiladelphia,  U.  S.,  had  a  timber  span  of  340  feet ;  whilst  a  tim- 
ber span  of  390  feet,  the  widest  ever  attempted  in  that  material,  was 
constructed  by  John  Grubenmann  over  the  Limmat,  in  Germany,  in 
1704,  and  was  burnt  shortly  afterwards  by  the  French  troops.  Rail- 
way bridges  with  timber  spans  of  250  feet,  are  not  uncommon  in  the 
United  States.  The  great  railway  bridge  across  the  Mississippi  river, 
at  Rock  Island,  has  five  timber  spans  of  250  feet  each,  besides  three 
others  of  150  feet.  The  bridge  by  which  the  Ohio  and  Mississippi 
Railway  crosses  the  Great  Miami  river,  has  five  timber  spans  of  250 
feet  each ;  and  another  railway  bridge,  having  two  timber  spans  of 
2G0  feet  each,  crosses  the  Delaware  river  near  Port  Jervis,  State  of 
New  York.  The  widest  masonry  span  ever  erected  for  railway  pur- 
poses is  one  of  180  feet,  carrying  the  Glasgow  and  Southwestern  Rail- 
way over  the  river  Ayr.  The  ncAv  railway  bridge  being  carried  across 
the  Thames  at  Pimlico,  will  have  four  cast  iron  arches  of  175  feet 
each,  the  widest  cast  iron  spans,  we  believe,  yet  employed  for  railway 
purposes.  The  six  spans  of  the  celebrated  High  Level  bridge  at  New- 
castle, are  but  125  feet  each  in  width. —  The  Engineer. 


A  Building  Coated  loith  Water-glass.* 

A  friend  who  is  in  Paris  has  made  for  us  a  particular  examination 
of  the  public  buildings — the  Palace  of  the  Louvre  and  the  Cathedral 
of  Notre  Dame — which  have  been  coated  with  Prof.  Kuhlmann's  Avater- 
glass.  The  result,  we  grieve  to  say,  is  not  very  favorable.  The  theory 
is  apparently  right,  yet  the  method  of  practically  applying  the  silicate 
has  yet  to  be  sought  by  the  French  chemist.  Rain,  even  in  dry  Paris, 
has  been  beforehand  with  the  preparation.  Before  the  silicate  could 
absorb  a  sufficient  quantity  of  carbonic  acid,  the  moisture  has  got  into 
it,  and  wholly  destroyed  its  preservative  powers.  The  experiment, 
we  hear,  is  thus  far  pronounced  a  failure.  Yet  science  is  clearly  on 
the  track  of  discovery,  and  ere  long  it  will  probably  conquer  all  the 
difficulties  now  standing  in  the  way  of  a  general  use  of  the  conserva- 
tive powers  of  water-glass. 

*  from  the  Lond.  Athena?um,  Aug.,  1859. 
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Aeromctry.     Translated  from  the  Hydraulics  of  D' Auluisson  de 
Voisins.    By  J.  Bennett. 

(Continued  from  page  192.) 

CHAPTER  SECOND. — Blowing  3Iachines. 

The  name  of  hlounng  machines  is  given  to  the  great  bellows  em- 
ployed in  the  arts  to  produce  a  continuous  blast,  either  for  animating 
the  fires  of  forges  and  other  metallurgic  works,  or  as  ventilators. 

Formerly  these  machines  were  but  bellows  of  the  common  form, 
lined  with  leather,  or  rather  double  wooden  boxes ;  the  one  was  fixed, 
the  other  was  movable;  the  lining  consisted  also  of  wooden  strips. 

Now,  they  are  formed  of  great  cylindrical  or  prismatic  pump  bodies 
of  cast  iron,  or  of  wood,  or  marble,  in  which  moves  a  piston  lined  with 
leather  or  wooden  strips;  it  has  two  valves,  the  one  for  the  inlet,  the 
other  for  the  outlet  of  the  air;  they  are  single  or  double  acting.* 

In  some  places  they  use  hydraulic  hloioers  where  the  water  plays  the 
part  of  the  piston,  but  of  an  immovable  piston,  and  the  pump  barrel 
alone  moves;  sometimes  it  consists  of  a  great  vessel,  a  kind  of  gasome- 
ter, ascending  and  descending  in  a  basin  filled  with  water;  sometimes 
of  casks  half  filled  with  water  furnished  with  suitable  partitions  and 
valves,  whicli  turn  upon  their  axes.f 

In  mountainous  countries,  having  great  water-falls,  they  make  fre- 
quent use  of  "from&es;"  these  are  shafts,  or  vertical  and  hollow  cylin- 
ders slightly  contracted  just  below  the  upper  end,  in  which  falls  a  cur- 
rent of  water  carrying  with  it  the  air  which  continually  enters  through 
the  small  openings  or  exhausters  pierced  below  the  contraction.  This 
air  enters  the  box  in  which  the  shafts  abut,  and  depart  through  a  tube 
placed  for  that  purpose. 

Mention  was  made,  in  No.  471,  of  the  Archimedes  Screw  being  used  as  a  blowing 
machine.  I  am  not  familiar  with  them.  It  is  said  that  one  is  used  successfully  at  a 
blast  furnace  for  smelting  iron,  at  the  works  of  M.  Kocchlin,  near  Mulhouse. 

These  different  machines  deliver  a  current  of  air  at  a  given  point 
through  the  intervention  of  ivind-trunks  or  long  conduits.  Sometimes 
the  pipes  are  fitted  immediately  to  them;  but  more  frequently,  and 
when  it  is  proposed  to  maintain  a  continuous  blast,  two,  three,  or  four, 
pump  barrels  discharge  their  air  into  a  common  reservoir  whence  de- 
part the  conduits  which  lead  it  to  its  destination. 

Effect  of  Blowing  Machines. — The  dynamic  force  imparted  to  this 
air,  that  it  may  enter,  pass  through,  and  issue,  from  the  pipes  with  a 
given  quantity  and  velocity,  will  represent  the  effect  of  the  machine 
considered  only  as  a  blower,  all  other  resistances  being  disregarded. 
The  useful  effect  will  consist  solely  of  the  action  required  to  drive 

*A  dpscription  of  these  machines  may  he  found  in  the  Rirhe^se  Jlin^rale  of  M.  Heron  de  Villcforse,  Tome 
Hi ;  and  in  metallurgic  ti-eatises,  especially  in  the.  Manud  dc  la  Melallurz/ie  duftr,  by  M.  Karstun,  Tome  ii 
of  the  French  translation  of  1830. 

■j-See  description  of  one  of  these  machines  which  I  published  in  Tome  ix  oiA'inaUs  des  Mines,  1821. 
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through  the  orifice  at  the  end  of  the  pipe,  this  quantity  of  air  -with 
this  velocity. 

533.  Useful  Effect. — The  useful  effect  of  a  machine  is  generally 
estimated  by  the  weight  of  the  body  moved,  multiplied  by  the  height 
due  to  the  velocity  of  the  motion.  Moreover,  when  any  fluid  issues 
from  a  vessel  under  a  certain  pressure,  the  velocity  of  efflux  has,  for  the 
height  due,  the  height  of  a  column  of  the  issuing  fluid  ^yhose  weight 
equals  the  pressure  (14).  According  to  these  two  principles,  the  useful 
effect  of  a  blowing  machhie  will  be  expressed  by  the  weight  of  the  air 
emitted  in  1  sec.,  and  by  the  height  due  the  velocity  of  emission. 

I  give  a  direct  demonstration  of  this  fundamental  theorem.  Let  us  take  for  the 
machine,  a  cylinder  with  a  piston,  to  which  is  fitted  an  efflux  ajutage.  Designate  by  2 
the  surface  of  the  piston,  by  v  its  ascensional  velocity,  by  h  liie  height  of  the  mercury 
manometer  placed  upon  the  upper  base  of  the  cylinder,  by  A  the  specific  weight  of  the 
mercury,  by  a  the  section  of  tlie  outlet  orifice,  corrected  for  the  effect  of  contraction,  by 
T  the  velocity  of  the  air's  efflux,  by  S  the  specific  weight  of  this  fluid,  and,  lastly,  by  p 
the  absolute  weight  of  that  issuing  in  one  second.  We  have,  manifestly,  p  =  crT  J. 
Since  the  flowage  is  permanent  during  the  raising  of  the  piston,  (excepting  the  first  in- 
stant,_)  the  velocities  will  be  in  the  inverse  ratio  of  the  sections,  and  we  shall  have  lilv  =  ctT 

and  consequently  p=It'(5,  or  v=  ^^~ 

Moreover,  the  effort  made  by  the  piston  to  compress  the  air  above  it  so  as  to  give  it 
the  elastic  force  H,  in  virtue  of  which,  it  issues  with  the  velocity  Y;  this  effort,  I  say,  is 
evidently  equal  to  that  required  for  raising  a  layer  of  mercury  spread  upon  the  piston, 
whose  thickness  is  u;  now,  this  effort  is  manifestly  represented  by  the  weight  of  this 
layer,  which  is  2  h  A.  The  effect  of  a  machine  consisting  of  the  weight  raised,  multi- 
plied by  the  height  of  the  elevation  in  1  sec,  a  height  which  here  is  v,  that  of  the  blowing 

P  ^ 

cylinder  will  be         2  hAi'=S  hA— — -  =  pH- 

2.0  o 

an  expression  in  which  the  first  factor  is  the  weight  of  the  air  emitted,  and  the  second 
is  the  weight  due  the  velocity  of  emission.  (.500.) 

Y2  p 

This  height  is  also  equal  to  — ;  the  mass  M  of  air  whose  weight  is  p,  being  — ,  we  shall 
2g-  g 

also  have,  for  the  expression  of  the  effect,  ^uT^;  that  is  to  saj',  the  effect  of  a  blowing 
machine,  is  one-half  of  the  vis  viva  of  the  issuing  air. 

534.  When  the  ajutage  is  immediately  attached  to  the  machine,  the 
weight  of  the  air  issuing  in  1  sec,  is  (510) 


30-787 J^:^  c^ViT 


and  the  height  due  to  the  velocity  of  issue,  equals  (500) 


26103-8  r^n; 
b  +  n    ' 


thus  the  useful  effect  will  be 


803660^      ^    d^Us/u. 

Sb  +  B. 

535.  If  the  air,  instead  of  issuing  immediately  from  the  reservoir 
through  an  ajutage  fitted  to  it,  should  have  to  pass  through  a  long 
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pipe,  at  the  end  of  which  is  fitted  the  outlet  orifice ;  where  the  mano- 
meter has  the  height  h,  the  useful  efi"ect  will  be 

803660^      ^      d^hs/l 
Sbi-h 

As  in  applications  of  these  formulse  to  practice,  we  can  only  arrive 
at  approximations,  we  may  substitute  for  T  and  b-\-h  the  mean  values 
already  indicated  (511)  and  we  shall  have  the  useful  effect  of  a  blow- 
ing machine ;  h  being  the  height  of  the  manometer  placed  at  the  end 
of  the  conduit. 

536.  Total  Effect. — "Whatever  may  be  the  conduit,  so  long  as  h  pre- 
serves the  same  value,  the  weight  of  air  issuing  in  1  sec.  still  remains 
48-073  d'^  v^^~(511),  and  the  effort  exerted  at  the  end  of  the  conduit 
to  drive  out  the  air  is  always  represented  by  h',  but,  at  the  entrance 
of  the  pipe,  where  the  machine  acts,  there  is  exerted  an  effort,  H,  which 
is  h  increased  by  the  resistance  h — A,  experienced  by  the  air  in  the 
tubes ;  so  that  the  quantity  of  action  impressed,  or  the  dynamic  efiiect, 
is  the  above  expression  increased  in  the  ratio  of  n  to  h,  and,  conse- 
quently,  514300  ^2  jj^/7. 

537.  It  is  seldom  that  the  heights  H  and  h  are  found,  as  quantities 
given  or  sought,  in  questions  offered  for  solution,  and  it  is  proper  that 
they  should  be  eliminated  from  the  expression  of  the  effect.  We,  there- 
fore, take  for  H  its  value  deduced  from  the  relation  given  in  No.  528, 
and  we  have  for  the  effect, 


514300  c^^  a'  (i  + 0-0238^'). 


3  . 
Then  we  put  for  h-  its  value  derived  from  the  equation 

p=48-073c?2^/;   (511), 
where  p  is  the  weight  of  the  air  discharged  in  1  sec,  and  we  have,  all 
reductions  being  made. 


0.11017,'  (^,  +  ;^). 


Most  frequently  the  quantity  of  air  issuing  from  a  blowing  machine 
is  expressed  in  volume  and  not  in  weight.  Substituting,  then,  Q  for  p, 
and  remembering  that,  under  the  pressure  2'493  ft.  and  at  the  tempe- 

2*4934 
rature53-6°;/3=0*0325^j----r;^  %  we  shall  have 

•0000509  Q^  f  —  +  ^Vbs.  ft. 
\T>^      d'^  j 

538.  Such  is  the  force  to  be  imparted  to  the  air  to  drive  it  in  the 
conduit;  but  that  to  be  impressed  upon  the  machine,  upon  the  piston 
which  drives  the  air,  for  example,  is  considerably  more,  for  it  has  to 
overcome  the  friction  of  the  piston  against  the  sides  of  the  cylinder,  &c. 
Moreover,  as  in  pumps,  (431),  there  is  o^  prejudicial  space  seated  be- 
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tween  the  piston  at  tlie  highest  point  of  its  stroke  and  the  upper  base 
of  the  cylinder,  the  air  which  fills  this  space  alternately  contracts  and 
dilates  at  each  oscillation  of  the  piston,  and. without  escaping;  whence 
we  have  a  new  employment  for  the  motive  action.  Still  further  a  no- 
table portion  of  the  air  inhaled,  a  quarter,  a  third,  and  frequently 
more,  escapes  through  the  lining  of  the  piston,  or  through  the  imper- 
fect joints;  though  this  may  be  without  a  useful  effect,  there  is,  never- 
theless, required  a  force  to  drive  it  up  to  the  points  of  escape ;  so 
that  the  total  force  to  be  imparted,  or  the  eifect  e,  will  exceed  the 
above  expression ;  we  therefore  give  it  a  suitable  increase  in  multiply- 

/  L       42  \ 

ing  by  w,  and  we  have      e=- 0000509  w  q^  | '~i+  tI  ) , 

539.  Fundamental  Equations. — Here,  as  for  all  machines,  (289,) 
we  have  E==nph,  p  and  h  being  the  weight  and  the  fall  of  the  motive 

n^ 
water.    Making —  =  ?»,  the  equation  for  resolving  the  different  ques- 
tions relating  to  blowing  machines  will  be 


m p  h='0000o09  a'  f^-^-^~X 


The  co-efficient  m  referred  to  the  useful  effect,  will  vary  with  the  ma- 
chine used,  and  will  have  values  which  we  proceed  to  indicate. 

540.  In  blowing  machines,  as  in  hydraulic  wheels,  m,  or  the  ratio 
between  the  effect  produced  and  the  motor-force  employed  to  produce 
it,  varies  with  the  different  kinds  of  machines,  and  for  each  kind  we 
may  adopt  a  mean  value.     Thus, 

For  a  good  machine  with  pistons,  composed  of  cast  iron  cylinders 
truly  bored  and  worked  by  a  steam  engine,  we  admit  w=0*50. 

For  a  common  machine  with  pistons,  moved  by  a  well  constructed 
bucket  wheel,  including  the  inevitable  losses  of  air,  we  shall  have,  ac- 
cording to  my  observations  upon  this  kind  of  blowers,*  0-24. 

If  the  motor  water  acts  upon  a  wheel  by  a  shock  and  not  by  the 
weight,  it  would  not  be  over  0-14. 

In  hydraulic  blowers,  where  the  friction  against  the  water  is  small 
and  where  there  are  but  fcAv  losses  of  air,  according  as  the  wheel  is 
struck  above  or  below,  Ave  have  ?»  =  0-C0  or  0-18. 

Finally,  for  some  well  arranged  ''Hromhes"  according  to  the  obser- 
vations of  MM.  Tardy  and  Thibaud  as  well  as  Avith  those  made  by 
M.  Marrot  and  myself  in  concert,  m  =  0-10. 

For  machines  of  the  same  kind,  the  co-efficients  to  be  assigned  A^ary 
up  to  a  fifth  and  even  a  fourth  more  or  less,  according  as  they  approach 
a  greater  or  less  perfection  as  respects  construction  and  disposition 
and  a  good  or  bad  maintenance. 

541.  Expression  of  Discharge. — That  Ave  may  determine  the  dis- 

*  Observntinns  sur  hs  mnchines  sovfflantes  a  pistons  des  usines  a/tr  du  sud-ouist  dt  la  France ;  dans  leg 
Anuales  des  Miucs,  Tome  xi,  1825. 
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charge  of  a  given  conduit,  we  must  free  Q  from  the  above  equation. 
(539),  and  we  shall  have 


m  p  h 


If  the  conduit  is  entirely  open,  by  increasing  the  co-efficient  in  the 
ratio  of  4030  to  432],  (525),  we  shall  have 


Q  :=  28-31  il^?: 


%L-i-42  J)' 

542.  Expression  of  Diameter.  —  We  have  frequently  to  determine 
the  diameter  to  be  given  to  a  conduit;  the  fundamental  equation  gives 
for  this  determination, 

.  f  LQ^  ■ 

D  =  0-13849  %]  ^3 

^w»A— 0-00213^  • 

The  velocity  of  efflux  is  sometimes  a  part  of  the  problem  to  be  re- 
Solv_ed.  "We  introduce  it  in  the  forraulte  by  substituting  for  d  its  value 
as  a  function  of  v  as  given  by  the  relation  q=0-93  7i^  d^  v;  and  from 
this  substitution  we  have 


D  =  -13849 


LQ'^ 


>/m2^  A— -001136  Q  v2 

543.  Conduits  ivith  Heated  Air. — In  what  we  have  thus  far  said, 
the  conduits  were  supposed  to  have  conveyed  an  air  of  uniform  tem- 
perature. But,  for  several  years  we  have  found  it  advantageous  to 
blow  the  fires  of  certain  metallurgic  works  with  air  heated  at  least  to 
572°  of  thermometric  temperature ;  consequently  their  conduits  must 
pass  through  furnaces,  which  give  them  this  high  temperature.  If  t' 
is  the  number  of  degrees,  let  us  make  1  -f  0-00208  {t' — 32°)  =  t';  and 
let  h  always  be  the  height  of  the  manometer  of  mercury  placed  upon 
the  conduit  immediately  before  the  outlet  ajutage  we  shall  then  have 

Q  =  948-18  c?2^L     '^ 


\    b  +  h 

or,  the  air  being  taken  at  the  temperature  and  pressure  of  the  at- 
mosphere, 


iJ^ 


and  for  the  useful  effect  e,  it  will  be 


e  =  8036G0  t?2/-     I/,,  ^ 


\   b+h 
As  for  the  dynamic  effect  or  force  to  be  imparted  to  the  air  on  its 
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entering  the  conduit,  if  ii  is  always  the  manometric  effort  at  the  inlet, 

we  may  still  admit  803GG0  cZ^  h  J/i  -^  • 

But,  in  view  of  the  elevation  of  the  temperature  between  the  points 
where  H  and  li  is  taken,  the  law  which  unites  these  two  quantities  will 
no  longer  be  that  given  by  the  experiments  made  at  the  mines  of  Rancie 
and  we  cannot  arrive  at  an  expression  of  the  force  imparted  similar 
to  that  of  No.  537. 

Still,  in  short  conduits  of  a  (rrefit  diametor  compared  to  that  of  the  outlet  orifice,  and 
where,  consc(iuent!y,  H  dillbrs  but  little  from  //.the  nhove  expression  of  useful  effect  may, 
with  a  slight  increase,  be  taken  for  that  of  the  force  to  be  impiirted.  'I'his  force  will  be  to 
that  which  would  be  required  if  the  air  had  not  been  heated,  h  remaining  the  same,  as 
■v/'t  is  to  v/t.  Thus,  for  hot  air  at  66'2°,  that  of  the  atmosiihere  being  53  6°,  the  force 
would  have  been  more  consideriible  in  the  ratio  of  149  to  100;  and  notwithstanding  this 
the  quantity  of  air  blown  would  have  been  less  in  the  ratio  of  67  to  100:  it  would  have 
required  more  than  double  the  force  to  have  obtained  the  same  quantity.  Finally,  by 
taking  from  the  equation  of  discharge  the  value  of  h,  and  substituting  it  in  the  expres- 
sion of  the  eflect,  we  shall  have  the  exact  ratio  between  the  two  forces. 

M.  Combes,  in  a  Memoir  which  we  shall  soon  refer  to,  has  deduced 
from  his  own  peculiar  theory,  the  following  expression  for  the  force  to 
be  imparted  to  air  : 

•22652AQV//    1      ,  0-02.38/I/         A      21og.hyp.A\ 

in  which  a  is  the  ratio  of  t'  to  T,  q  the  weight  of  a  cubic  foot  of  at- 
mospheric air,  l'  the  length  of  the  portion  of  the  conduit  from  the 
origin  up  to  the  heating  furnace,  l"  the  other  portion. 

For  the  ratio  of  this  force  to  that  which  would  have  been  required 
for  air  not  heated,  Q  remaining  the  same,  M.  Combes  finds  a  value  a 
little  below 

2  hyp.  log.  A 


1  + 


-f  0-0238- 


644.  Examples. — I.  There  is  required,  for  a  blast-furnace  to  smelt  iron  by  means  of 
coke,  35'3I6  cubic  feet  of  air  per  second,  arriving  at  the  furnace  with  a  velocity  of 
492'12  feet.  It  is  driven  hy  a  steam  engine,  and  the  wind-trunk  is  to  have  a  length  of 
31 1-67  feet,  and  a  diameter  of  -984  feet.     What  force  must  such  a  machine  have  ! 

The  question  is  reduced  to  the  determination  oi p  h.  The  fundamental  equation  will 
give  its  immediate  value,  when  the  condition  relative  to  the  velocity  is  expressed  therein, 
or,  in  other  words,  when  the  value  of  d  fulfilling  this  condition  is  introduced  in  it;  this 

value  will  be  •31344/  =  .  / V      (The  air  may  be  let  upon  the  furnace 

\       V  0-H3  7r' 492-12/  ^ 

through  two  nozzles  of  0223  ft.,  or  through  three  of  0'177  ft.  diameter.) 

The  blasting  being  put  in  operation  by  a  steam  engine,  we  shall  have  as  a  mean, 
m  =  0'50.    Moreover,  y  =35-310  cub.  ft.,  L=3ll-G7  ft.,  d  =  0-9S4  ft.,  and  c?=-31344  ft. 


„,  ,       -0000509        „,  /3I1-67  ,  42       \ 

Thus,  pA  = X  35-3163  ( ,)  = 

'^  0-5        '^  \ -9845  ^-31344)  V 


21047 


that  is  to  Bay,  there  will  he  required  a  machine  with  a  force  of  21047  Ibo.  ft. 

^    „  /      21047  \ 

or  of  39  I  =  ■ )  steam  horse  powers. 

\      542-69/  ^ 
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If,  all  else  being  equal  in  the  data  of  the  problem,  the  diameter  of  the  conduit,  instead 
of  being  0-981  ft.,  had  been  but  0-82,  it  would  have  required  a  force  of       43. 


0-65,                      "                       « 

57. 

0-49,                      "                      " 

120. 

0-4 1 ,                      "                      " 

254. 

0  328.                    "                      " 

714. 

0-31344,  (equal  diameter  of  nozzle) 

889. 

This  shows  the  advantage  of  giving  to  conduits  a  great  diameter  as  compared  with 
that  of  the  orifices  of  the  nozzles  at  their  extremities,  as  in  the  actual  example. 

But,  experiments  upon  the  ventilatur  of  the  mines  of  Rancie,  furnish  a  striking  and 
direct  proof  of  tills  advantage.  For  example,  in  tiie  experiments  whose  results  are  noted 
below,  and  which  were  made  at  the  end  of  a  conduit  1269  ft.  long,  and  '328  ft.  diame- 
ter, if  we  represent  hy  1  the  motive  power  at  the  origin  of  the  conduit,  the  useful  power 
remaining  at  the  extremity,  will  be  expressed  by  the  numbers  of  the  last  column  ;  and 
we  see  that  they  diminish,  very  ra|)idly,  with  the  diminution  of  d,  the  diameter  of  the 
conduit,  d,  that  of  the  oritice  remaining  tlie  same. 


D 

H 

h 

h 

H 

Feet. 

Feet. 

5    d 

•1774 

•1.55.5 

0-88 

Hd 

•17H 

•1007 

0-57 

Z^d 

•l.-JOQ 

•0531 

0-35 

2    d 

•1328 

•0177 

0-13 

II.  If,  in  the  blowers  of  the  given  example,  the  pistons  instead  of  being  worked  by  a 
steam  engine,  were  driven  by  a  bucket-wheel  under  a  fall  of  16  4  ft.,  all  the  other  data 
of  the  problem  remaining  the  same,  we  should  have  made  ni=0-'2i,  and  should  have 
jy  ^^43871  lbs.  ft.;  and  since  A  =  16-4,  jo  ==  2675  lbs.;  that  is  to  say,  to  produce  the 
effect  required,  there  would  be  needed  a  current  yielding  2675  lbs.,  or  42-839  cub.  ft.  of 
water  per  second. 

III.  A  ventilator  is  to  be  built  to  convey  2-825  cub.  ft.  of  air  per  second  4921  ft  from 
the  machine  which  supplies  it.  This  machine  is  a"trombe,"to  which  we  give  1-765 
cub.  ft.,  or  110-27  lbs.  of  water  with  a  fall  of  18-04  ft.;  what  should  be  the  diameter  of 
the  conduit] 

We  have  Q  =  2-825  cub.  ft.,  L=4921  ft.,  jo  =  1 10-27  lbs.,  A=  1804  ft.,  and  (540) 
/n  =  0-10. 

As  the  conduit  should  be  entirely  oj)en  at  the  end,  we  must  use  the  second  of  the  two 

q3  (l4-42  d) 

equations  of  No.  541 ;  it  will  give     d^  =  , -^-r^j ,.     Neglecting  at  first  the  term 

[2a-3[)^  mp  /i 

42  D,  we  shall  have,  with  the  above  numerical  values,  0^= -0245,  and  extracting  the 
fifth  root,  D  = -4765.  Consequently,  42  d  =  20-01  :  putting  this  term  in  the  formula, 
we  shall  ol)tain  d=-4769. 

To  provide  for  all  miscalculation,  in  the  execution  we  raise  the  diameter  to  0-492  ft., 
and  even  more,  if  the  size  of  the  sheet  iron  plates,  of  which  the  conduit  is  composed, 
will  admit  of  greater  dimensions  without  a  material  increase  of  cost. 

Note.— In  1823,  I  was  called  to  establish,  as  I  have  said  before  (522),  air  conduits 
for  the  mines  of  Rancie.  I  sought  among  the  authors  who  have  discussed  the  motion 
of  fluids  for  fit  rules  to  direct  me  in  this  work,  and  found  none.  Appreciating  their  util- 
ity, I  attempted  their  determination.  For  this  purpose,  I  carefully  observed  ihe  numer- 
ous manometric  phenomena  presented  at  the  successive  laying  of  the  parts  of  the  dilTer- 
ent  conduits;  and  to  a  certain  extent  they  dictated  to  me  the  formulae  placed  in  this 
section.  They  are  the  immediate  results  of  experiment,  they  are  simple,  and  they  will 
amply  suffice  those  engineers  who  may  be  engaged  on  similar  works. 

Since  then,  two  distinguished  geometricians,  MM.  Navier  and  Poncelet,  taking  as  a 
basis  some  hypotheses,  and  profiting  by  the  results  of  my  observations,  have  given  a 
mathematical  and  general  theory  of  the  motion  of  aeriform  fluids.  That  of  M.  Na- 
vier may  be  seen  in  his  Memoir e  sur  I'ecoukment  des  Jluides  elasliques  dans  ks  vases 
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et  les  tuyaux  de  condaite.  (Mi" moire  de  l' Academic  des  Scierices  de  V Institut.  1829.) 
The  equation  of  motion  established  by  this  Savant,  is 

It  differs  from  that  which  I  have  given  in  No.  523: 

1st.  By  the  term   1  +  (   — , —  1  )  ,  whose  value  is  only  1-006,  and  refers  to  the  con- 
\'"  / 

traction  experienced  by  the  air  at  its  entrance  in  the  conduit.  I  have  remarked  (520^ 
that  the  eflect  of  this  contraction  was  comprised  in  my  co-efficient  0-0238. 

ra2r/4 
2d.  By  the  term  1 which  I  have   admitted   in  theory  in   a  somewhat  differ- 

ent  form  (521),  but  experiment  induced  me  to  suppress  it.  For  most  of  the  cases  pre- 
sented in  practice,  it  may  be  neglected,  and  the  formula  of  M.  Poncelet  will  not  differ 
sensibly  from  mine  in  its  results. 

Still  later,  in  1837,  M.  Combes  has  discussed  the  theoretic  question  of  the  motion  of 
air  in  conduits,  by  a  method  differing  in  some  respects  from  that  of  M.  Navier.  In  his 
formula,  he  preserves  a  term  relative  to  the  weight  of  the  air  in  the  conduit :  a  term  which 
M.  Poncelet  has  discarded  from  his,  since  it  had  but  a  trifling  influence,  and  which  I 
have  designedly  omitted  in  mine,  because  my  conduits  were  a  little  inclined;  but  it  may 
have  a  marked  effect  in  some  circumstances,  for  example,  in  the  ventilation  of  mine 
shafts,  or  for  high  chimneys  of  certain  works.  Designating  by  u'  the  difference  of  level 
between  the  two  ends  of  the  conduit  (quantity  relative  to  this  term),  by  i2  the  section 
of  the  conduit,  by  x  ils  perimeter,  by  a  the  section  of  the  outlet  orifice,  by  //  the  co-effi- 
cient of  contraction  relating  to  it,  by  //  that  belonging  to  the  cylindrical  tubes,  by^o 
the  pressure  at  the  entrance  of  the  conduit,  by  pj  the  pressure  upon  the  orifice  of  the 
outlet,  by  q^  the  weight  of  a  cubic  foot  of  air  under  the  last  pressure,  which  is  that  of 
the  atmosphere,  by  Ca  co-efficient  to  be  deduced  from  the  experiment  (mine  gave  8  C= 
0-0238),  finally,  by  q  the  volume  of  air  delivered,  taken  at  the  pressure  and  temperature 
of  the  atmosphere,  M.  Combes  arrives  at  the  equation. 


^i_^ L_  _i L_j_  i.  f  i  r. 


For  cylindrical  conduits,  observing  that  (j.'  does  not  differ  sensibly  from  ^,  and  that 

_5 i=o  {b -\-  n)  —  6  b  =  o  n\  6  being  the  ratio  of  the  specific  weight  of  mercury  to 

that  of  atmospheric  air  (<f)  =  10969  at  2-493  ft.  pressure,  and  53-6°  temperature^,  this 
equation  reduces  to 


Q  =  4278 


J 


(H  +  0^0000915  h')d5 


.  +  48.6- 


That  which  I  have  established  is,  (524) 


J       H  D^ 

Q=4030  J  -s  ' 

^  L  J-  42  - 


'^  +  42^^ 
(To  be  Continued.) 
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Fall  of  the  Femherton  3Iill. 

"Wo  have  collected  from  authentic  sources,  the  following  particulars 
relating  to  this  ill-fated  structure. 

The  Pemberton  Mill,  an  extensive  establishment  at  Lawrence  in 
Massachusetts,  was  erected  in  1853  by  a  Boston  Company  for  the  pur- 
pose of  manufacturing  colored  cotton  goods.  The  Essex  Company, 
the  projectors  of  Lawrence,  and  the  original  owners  of  all  the  mill  sites 
and  most  of  the  available  building  lots  in  the  new  city,  on  learning 
the  intentions  of  the  Company  to  erect  a  large  mill  in  some  locality 
not  very  distant  from  Boston,  were  desirous  of  having  it  at  Lawrence 
in  order  to  get  the  benefit  in  the  sale  of  their  building  lots,  resulting 
from  the  considerable  influx  of  population  that  would  necessarily  take 
place  in  connexion  with  such  an  enterprise.  As  an  inducement,  they 
offered  to  furnish  the  mill  site  and  six  mill  powers,  gratis;  subject 
only,  to  the  usual  rent  of  three  hundred  dollars  per  mill  power  per 
annum,  reserved  on  the  mill  powers  disposed  of  by  them.  These  terms 
"were  accepted,  on  the  Essex  Company's  undertaking  to  erect  such 
buildings,  &c.,  as  the  new  Company  might  require,  at  cost,  on  a  credit 
of  five  years. 

Under  this  contract,  the  building  known  as  the  Pemberton  Mill  was 
built  by  the  Essex  Company  under  the  superintendence  of  their  engi- 
neer, Capt.  Charles  H.  Bigelow,  formerly  of  the  U.  S.  Engineer  Corps. 
The  requirements  of  the  new  establishment  were  specified  from  time 
to  time  by  its  proprietors  represented  by  Mr.  J.  P.  Putnam;  and  the 
duty  of  the  engineer  of  the  Essex  Company  appears  to  have  been  lim- 
ited to  the  proper  construction  of  the  w'orks.  The  duties  and  respon- 
sibilities of  the  different  persons  acting  together  do  not,  however,  ap- 
pear to  have  been  defined  with  much  precision ;  all  seem  to  have  been 
anxious  to  promote  the  enterprise,  and  all  .undoubtedly  acted  in  good 
faith;  but  among  them,  they  committed  the  errors  which  have  been 
followed  by  such  awful  consequences. 

The  principal  building,  which  alone  fell,  was  of  brick,  two  hundred 
and  eighty-four  feet  long,  eighty-four  feet  wide  outside,  and  five  stories 
high,  with  a  roof  nearly  flat.  At  the  northerly  end  was  a  wing,  which 
did  not  fall  until  after  the  fire,  sixty  feet  long  and  thirty-seven  feet 
wide,  and  of  the  same  height  as  the  mill,  in  which  were  the  counting 
room,  cloth  room,  and  various  other  ofiices.  There  were  also  several 
detached  buildings,  viz :  the  dye  house,  under  which  there  were  three 
turbine  water  wheels,  of  about  two  hundred  horse  power  each,  furnish- 
ing the  required  power  for  the  whole  establishment ;  the  picking  house, 
cotton  house,  boarding-houses,  &c. 

The  machinery  comprised  about  27,000  spindles,  with  all  the  other 
machinery  requisite  for  making,  from  the  raw  cotton  to  the  finished 
goods,  a  variety  of  fiibrics  composed  of  white  and  colored  yarns.  The 
entire  cost  of  the  establishment  was  about  eight  hundred  and  forty  thou- 
sand dollars.    It  was  carried  on  about  three  years  by  the  original  pro- 
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priotors  until  in  1857,  during  the  panic,  they  deemed  it  expedient  to  sus- 
pend manufacturing  operations.  Subsequently  the  property  was  sold 
by  auction,  for  three  hundred  and  twenty-five  thousand  dollars,  to 
Messrs.  Nevins  and  Howe,  the  proprietors  at  the  time  of  the  fall. 

The  new  proprietors  made  no  material  change  in  any  part  of  the 
establishment,  and  wore  understood  to  be  doing  a  very  profitable  busi- 
ness up  to  the  time  of  the  catastrophe. 

Within  the  last  ten  or  fifteen  years,  a  change  has  taken  place  in  the 
character  of  the  buildings  erected  in  the  Eastern  States  for  the  cot- 
ton manufacture.  It  has  been  found  that  a  more  advantageous  ar- 
rangement of  the  machinery,  can  be  made  in  mills  of  greater  width 
than  had  previously  been  erected.  Wider  rooms,  to  be  properly  liglited, 
required  larger  windows,  which  again  required  higher  stories  and  wider 
bays.  In  the  conception  of  the  Pemberton  Mill,  these  new  ideas  had 
been  pushed  to  an  extreme ;  and  evidently  required  great  caution  and 
study  in  those  charged  witli  its  construction. 

The  stability  of  the  building  seems  never  to  have  been  questioned, 
or  even  discussed.  By  the  new  proprietors,  its  unusual  freedom  from 
vibration  seems  to  have  been  the  only  point  particularly  discussed, 
and  this  could  have  been  only  a  subject  of  congratulation.  All  went 
on  prosperously  until  Tuesday,  January  10th,  1860,  at  a  few  minutes 
before  five  o'clock  in  the  afternoon,  when,  without  the  least  warning, 
the  entire  building  fell  to  the  ground ;  probably  not  more  than  one 
minute  elapsing  from  the  first  crack,  until  the  crash  was  over.*  About 
six  hundred  and  seventy  persons  were  in  the  building  at  the  time,  near- 
ly all  of  whom  were  buried  in  the  ruins. 

Three  weeks  after  the  accident,  the  following  statement  was  made 
of  the  number  of  sufferers : 

Killed  outright  83,  since  dead  3,  total  dead,    .  .  .86 

Badly  injured,  .  .  .  .  .  116 

Injured,  but  not  seriously,  ....        lf)9 

Total  killed  and  wounded,  361 

The  floors  fell  within  the  lines  of  the  walls,  and  nearly  vertically; 
the  walls  fell  outwards.  The  machines  in  a  cotton  mill,  as  every  one 
knows,  are  arranged  in  regular  rows,  with  alleys  between,  generally  of 
three  feet  or  more  in  width,  in  which  the  duties  of  the  operatives  are 
performed.  The  machines  in  all  cotton  mills,  as  a  rule,  are  fastened 
down  to  the  floors.  The  floors  were  of  four  thicknesses  of  plank  and 
boards,  crossing  each  other  in  different  directions  and  strongly  nailed 
together;  and  when  they  fell,  although  much  rent  and  broken,  it  was 
in  large  areas,  on  which  the  machines,  generally,  retained  their  places, 
and  the  frames  of  the  machines  having  great  strength,  and  a  certain 
degree  of  uniformity,  as  to  height,  in  each  room,  as  the  floors  fell  one 
on  the  other,  they  were  prevented  from  coming  in  contact  by  the  ma- 
chines; so  that  after  the  fall,  the  general  character  of  the  ruins  of  the 
interior  of  the  building,  was  this;  the  floors  lay  nearly  horizontally, 
one  above  the  other,  say  two  to  four  feet  apart,  the  spaces  between 
them  being  occupied  by  the  machines  in  nearly  the  same  relative  posi- 

*  The  fall  comuioiicod  near  the  southerly  end,  and  extended  uortherlj-  about  as  fast  as  a  iiorsou  could  run. 
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tions  that  they  occupied  before  the  fall.  The  operatives  must  nearly 
all  have  been  in  the  alleys,  and  after  the  fall,  found  themselves  in  spaces 
of  the  width  of  the  alleys,  and  of  a  height  nearly  that  of  the  machines. 
AVith  this  explanation,  it  is  less  difficult  to  understand  how  it  happened 
that  so  small  a  proportion  were  killed. 

At  the  time  of  the  fall,  the  gas  burners  were  nearly  all  lighted,  and, 
at  first  view,  it  appears  one  of  the  most  extraordinary  circumstances 
connected  with  the  catastrophe,  that  the  ruins  were  not  in  flames  the 
moment  after  the  building  fell.  There  could  not  have  been  less  than 
one  hundred  tons  of  cotton,  in  various  stages  of  manufacture,  in  the 
mill  at  the  time.  Mr.  Chase,  the  superintendent  of  the  mill,  in  his 
evidence  before  the  Coroner's  Jury,  estimates  the  stock  at  sixty-five 
tons,  not  including  the  lower  story  occupied  by  the  looms.  Every 
machine  had  more  or  less  cotton  about  it,  and  generally  in  a  form  high- 
ly favorable  to  rapid  ignition.  The  gas  was,  undoubtedly,  extinguished 
before  a  single  burner,  out  of  the  hundreds  that  were  lighted,  came 
in  contact  Avith  any  cotton.  This  may  have  happened  from  the  main 
gas  pipe  being  among  the  first  things  broken,*  or  what  is  more  pro- 
bable, from  the  collapse  of  the  floors,  causing  a  pressure  of  air  through- 
out the  whole  building,  greater  than  the  pressure  of  gas  in  the  pipes; 
this  latter  is  usually  equal  to  about  two  inches  of  water  above  the  pres- 
sure of  the  atmosphere,  say  oj^  of  an  atmosphere.  It  is  easy  to  see 
that  before  the  burners,  which  were  attached  to  the  ceilings,  could  have 
reached  the  cotton,  which  was,  probably  in  all  cases,  two  feet  or  more 
below  them,  the  action  of  the  falling  floors,  like  the  boards  of  the  black- 
smith's bellows,  may  have  caused  a  pressure  of  air  far  exceeding  this, 
and  a  very  small  excess  of  pressure  would  have  driven  the  air  into  the 
pipes,  through  the  burners,  and,  of  course,  extinguished  the  lights. 

About  four  hours  after  the  fall,  the  cotton  in  the  ruins  was  accident- 
ally set  on  fire  by  the  breaking  of  a  lantern  in  the  hands  of  some 
person,  among  the  great  number  at  work,  extricating  the  dead,  wounded, 
and  imprisoned.  The  fire  was  kept  in  check  for  some  time  by  the 
application  of  immense  quantities  of  water  from  hydrants,  force  pumps 
of  the  neighboring  mills,  and  hand  engines,  all  of  which  had  been 
partially  made  ready  for  use  immediately  after  the  fall ;  but  it  finally 
gained  the  mastery,  causing  the  loss  of  the  lives  of  many  persons 
imprisoned  in  the  ruins,  who  would  otherwise  have  been  saved. 

The  general  construction  of  the  building  w^ill  be  understood  from 
Plate  III.  Fig.  1  is  a  section  through  the  centre  of  a  beam,  one  side 
wall  of  the  lower  story,  and  one  pillar.  Fig.  2  is  a  section  on  a  larger 
scale,  at  right  angles  to  the  preceding,  through  the  top  of  a  pillar, 
showing  the  mode  of  supporting  the  floors.  Fig.  3  is  a  horizontal  sec- 
tion of  the  side  wall  taken  at  the  top  of  the  beams  of  the  floor  form- 
ing the  ceiling  of  the  lower  story.  Fig.  4  is  a  horizontal  section  of 
the  wall  through  the  windows  of  either  of  the  two  lower  stories. 

The  beams  are  ten  feet  apart,  from  centre  to  centre.  The  building 
is  about  eighty  feet  wide  inside,  the  beams  being  in  three  lengths,  sup- 

*  Since  this  passage  was  written,  it  has  heen  ascertained  that  the  main  gas  pipe  and  the  metres  were  all 
at  the  northeily  end  ot  the  building,  which  was  the  part  that  fell  last. 
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ported  at  the  joints  by  cast  iron  pillars,  making  two  rows  extending 
the  whole  length  of  the  mill,  and  containing  in  all,  fiftj-four  pillars  in 
each  story.  Each  beam  is  made  of  two  timbers  7  X  15J  ins.,  Avith  a 
space  of  |-  in.  between  thcni ;  and,  not  proving  stiff  enough,  the  truss 
rods,  1^  ins.  diameter,  -\vere  put  on  each  side,  after  the  building  was 
erected.  The  three  lengths  of  beams  were  connected  together,  over 
the  pillars,  by  joint  bolts,  and  the  ends  were  anchored  to  the  walls  by 
irons  Ih  X  |  ins.,  hooked  on  to  the  beams,  and  turned  up  into  the  Avall 
about  9  ins.,  as  represented  in  Fig.  1.  On  the  beams  was  laid  a  uni- 
form flooring  of  three-inch  plank,  dowelled  together.  On  this  Avas  a 
thickness  of  one-inch  boards,  laid  diagonally,  and  on  this  again  were 
laid  the  floor-boards  of  Southern  pine,  1|-  in.  thick.  Between  the 
beams,  the  underside  of  the  plank  Avas  sheathed  with  |-in.  pine  boards, 
foraiing  the  ceiling  of  the  room  below. 

The  system  of  pillars  formed  a  continuous  bearing  of  cast  iron  from 
the  brick  piers  in  the  basement,  to  the  roof.  The  pressure  was  trans- 
mitted through  the  floor  beams  by  means  of  pintles,  three  inches  in 
diameter,  with  flanges  on  the  top,  about  1^  in.  thick,  to  receive  the 
bases  of  the  pillars  above.  This  arrangement  is  shoAvn  in  Fig.  2.  The 
bearing  surfaces  were  left  as  they  came  from  the  foundry,  except  the 
ends  of  the  pillars,  which  had  been  chipped  off"  by  hand. 

The  lower  pillars  rested  on  brick  piers,  from  two  to  three  feet  in 
height,  which  again  rested  on  stone  foundations.  A  portion  of  the 
piers  Avere  first  built  one  foot  square,  but  this  not  giving  a  convenient 
bearing  for  the  loAvcr  floor,  they  Avere  enlarged  by  a  course  of  half  a 
brick  thick  all  round  them.  (See  Fig.  1.)  This,  of  course,  did  not 
materially  add  to  the  strength  of  the  piers  to  bear  the  pillars.  These 
piers  Avere  of  very  Avell  burned  brick,  laid  in  hydraulic  cement,  and 
none  of  them  exhibit  any  signs  of  failure,  although  carrying  fully  60  per 
cent,  more  weight  than  is  deemed  the  safe  limit  by  the  best  authorities.* 

Most  of  the  pillars  Avere  found  broken  after  the  fall,  and  the  frac- 
tures disclose  very  great  defects  in  the  quality  of  the  castings,  being 
full  of  blow-holes,  cold  shuts,  and  thin  places.  All  except  those  in 
the  upper  story  supporting  the  roof,  were  hollow,  and  the  fractures 
disclose  that  the  cores  were  made  in  pieces  insufficiently  supported  in 
the  mould,  and  Avith  no  connexion  between  them  for  the  escape  of  steam 
or  gas,  the  iron  in  some  places  forming  a  diaphragm  at  the  junction 
of  the  cores.  These  defective  pillars  AA'ere,  undoubtedly,  the  pritnary 
cause  of  the  disaster ;  and,  the  only  Avonder  is  that  they  should  liaA'e 
stood  so  long  as  they  did.  They  Avere  furnished  by  the  Eagle  Iron 
Foundry  in  Boston,  for  §8-50  each,  under  a  contract  Avith  Mr.  Putnam, 
the  agent  of  the  proprietors. 

Figs.  3  and  4  shoAV  the  construction  of  the  walls.  Not  considering 
the  pilasters,  they  Avere  of  uniform  thickness  in  all  the  stories,  and 
contained  air  spaces,  or  vaults,  as  they  arc  termed  at  LaAvrencc.  The 
Avhole  thickness  Avas  tAventy  inches,  formed  of  an  outer  and  inner  Avail 
of  a  thickness  equal  to  the  length  of  one  brick,  or  7|  ins.;  leaving  an 
air  space  of  5  ins.  The  two  Avails  Avere  connected,  on  an  average, 
every  tAvo  and  a  half  feet,  the  main  connexions,  which  were  opposite 

Moriii,  Aide  Memoirc,  p.  332. 
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each  beam,  being  a  -whole  brick  in  width;  the  others  half  a  brick  each. 
In  addition  to  this  uniform  wall,  the  two  lower  stories  had  pilasters, 
where  the  beams  rested  on  the  walls;  thej  Avere  2  ft.  10  ins.  wide,  and 
projected  into  the  rooms  one  brick  or  T|  ins.  The  mortar  was  com- 
posed of  lime  and  sand  of  good  quality,  and  apparently  well  made. 
The  windows  were  unusually  large,  taking  out  of  the  brick-work,  on 
the  outside,  a  width  of  4  ft.  9  ins.,  and  on  the  inside,  5  ft.  1  in.,  and 
■were  10  ft.  high.  The  foundations  of  the  building  appear  to  have 
been  sufficient ;  at  any  rate,  the  fall  is  in  no  degree  to  be  attributed 
to  any  defect  in  them. 

The  following  is  the  testimony  of  a  witness,  examined  chiefly  as  an 
expert,  before  the  jury  of  inquest,  as  taken  down  in  brief  by  their 
clerk,  and  subsequently  corrected  by  the  witness  as  far  as  practicable, 
and  subscribed  by  him  in  the  usual  form. 

JiMES  B.  Francis,  being  called  and  sworn,  testifies  as  follows  :^- 
I  reside  in  Lowell.  I  am  an  engineer  employed  by  the  various  cor- 
porations there,  and  agent  of  the  Locks  and  Canals  Company.  I  have 
been  employed  as  an  engineer,  by  the  Locks  and  Canals  Company, 
rather  more  than  twenty-five  years ;  my  connexion  with  the  rest  of 
the  companies  has  been  about  fourteen  years.  During  this  time,  I 
have  been  consulted  in  regard  to  the  building  of  various  mills.  Have 
been  called  on  to  design  various  parts  of  the  mills,  principally  relat- 
ing to  the  foundations,  the  power,  the  wheel-pits,  the  main  gearing, 
the  strength  of  floors,  and  of  pillars.  My  business  has  been  mainly 
connected  with  the  water  power  and  the  construction  of  mills. 

The  year  before  this  mill  was  built,  I  was  asked  by  Mr.  Putnam, 
who  was  at  the  time  Treasurer  of  the  Boott  Cotton  Mills  at  Lowell, 
in  relation  to  the  pillars  of  a  mill  he  was  then  intending  to  erect  at 
Lawrence ;  what  Avas  said,  I  cannot  now  recollect,  but  I  subsequently 
wrote  him  the  following  letter : 

Dkar  Sir  : — Assuming  that  the  weight  on  the  lower  columns  is  the  same  as  that  on 
the  corresponding  columns  of  the  Prescott  Spinning  Mill,  a  column  seven  inches  in 
diameter  and  halt"  an  inch  thick,  would  give  ample  strength,  provided  it  could  be  properly 
cast.  I  should  think  it  would  be  better  to  make  it  six  inches  diameter,  and  three-quarters 
of  an  inch  thick,  which  gives  an  abundant  margin  for  all  contingencies.  Of  course,  any 
column  which  has  manifest  imperfections  should  be  rejected,  but  my  calculation  is  in- 
tended to  cover  all  ordinary  imperfections.  Of  course  the  columns  in  the  upper  stories 
may  be  gradually  diminished  in  size  and  thickness. 

*  Very  respectfully,  Yours, 

Lowell,  Dec.  IS,  1852.  James  B.  Frakcis. 

A  diagram  in  the  margin  of  the  letter,  indicates  that  a  five  story 
mill,  eighty  feet  wide,  was  contemplated. 

As  now  informed,  the  area  of  floor  supported  by  each  column  in  the 
Pemberton  Mill,  is  fully  double  that  supported  by  each  correspond- 
ing column  of  the  Prescott  Spinning  Mill ;  and,  consequently,  each 
column  has  to  support  double  the  weight  at  the  Pemberton  Mill,  as  at 
the  Prescott.  This,  of  course,  is  assuming  that  the  weight  per  square 
foot  of  floor  is  as  great  at  the  Pemberton  as  at  the  Prescott,  of  which 
I  suppose  there  can  be  no  doubt. 

At  the  Prescott  Mill,  the  beams  are  eight  feet  apart,  these  are  ten 
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feet  apart ;  the  space  from  column  to  column  at  the  Prescott  Mill,  is 
sixteen  feet,  here  nearly  twenty-seven  feet.  The  product  of  8  by  16, 
equals  128  square  feet;  that  multiplied  by  the  number  of  stories  (four), 
equals  512  square  feet  of  floor,  Avliich  is  supported  by  each  column  in 
the  lower  story  of  the  Prescott.  In  the  Pemberton  Mill,  26  ft.  10  ins., 
by  10  X  4,  equals  1073  square  feet,  which  is  supported  by  each  column 
in  the  lower  story  ;  the  roof  being  also  supported  in  addition  at  the 
Pemberton.  The  roof  when  loaded  with  snow,  might  be  equal  to  one- 
third  or  one-half  another  floor.  AVhcn  I  have  made  an  estimate  of 
the  strength  of  columns,  it  has  been  based  on  what  weight  they  would 
have  to  support.  I  always  made  an  estimate,  or  have  been  furnished 
with  one,  for  each  particular  case,  when  called  on  to  calculate  the 
strength  of  columns.  As  I  recollect  now,  it  has  been  my  rule  to  make 
the  columns  of  that  size  which  would  require  a  weight  twelve  or  fif- 
teen times  greater  than  they  will  be  required  to  support,  to  crush  them.* 
When  I  say  it  would  take  twelve  or  fifteen  times  the  weight  to  crush 
a  column,  I  mean  a  column  made  and  set  as  perfectly  as  the  columns 
from  which  the  rules  are  deduced. 

I  have  in  my  possession,  estimates  which  have  been  made  of  the 
weight  per  square  foot  of  machinery  on  the  diflerent  floors  of  mills. 

By  a  column  six  inches  in  diameter,  I  should  understand  that  this 
was  the  diameter  at  the  middle.  A  column  five  and  three-quarters 
inches  in  diameter,  five-eighths  inch  thick,  and  twelve  feet  long,  (which 
is  said  to  be  the  size  of  the  columns  in  the  lower  story  of  the  Pember- 
ton Mill,)  according  to  the  rule  given  by  Hodgkinson,t  has  a  breaking 
weight  of  two  hundred  and  thirty-one  tons.  A  column,  five  and  a  half 
inches  in  diameter,  five-eighths  inch  thick,  and  twelve  feet  long,  by 
the  same  rule,  has  a  breaking  weight  of  two  hundred  and  three  tons 

*  At  first  sight,  this  appears  an  excessive  allowance,  but  the  following  consiaerations  will  show  that  it  is 
no  mure  than  is  required  for  security. 

Hodgliinson's  fornmlii  (Philo.  Trans.  1840.)  is  deduced  from  pillars  with  flat  ends,  very  carefully  fitted,  so 
that  the  pressure  would  bi-  uniformly  distributed,  lie  found  that  when  a  pillar  is  sofi.\ed  that  the  pressure 
is  in  the  direction  of  the  diagonal,  its  strength  is  diminished  to  one-tliird;  and,  it  is  highly  probalde,  that 
iu  a  pillar  in  which  the  core  is  not  central,  tliis  would  not  be  the  weakest  position.  As  pillars  are  ordinarily 
fitted  and  put  up,  nothing  else  could  be  safely  relied  on,  c.\cept  such  an  unfavorable  position.  AVe  must 
therefore  assume  that  the  breaking  weight  is  diminished  to  at  least  one-third,  by  imperfections  in  the  bear- 
ing surfaces. 

The  pillars  from  which  the  formula  is  deduced,  were  cast  with  great  care,  and  were  either  perfectly  straight 
or  were  rendered  so  in  the  lathe.  They  were  of  a  superior  quality  of  iron,  (Low  Moor,  No.  3.)  Their  dimen- 
sions were  mucli  less  than  are  usual  in  practice.  It  is  well  known  that  iron  cast  in  large  masses  is  of  less 
strength,  both  tensile  and  crushing,  than  when  cast  in  small  masses,  and,  in  long  pillars,  both  these  qualities 
are  essential  to  thiir  strength.  Again.  The  breaking  weight  found  by  e.xperiment,  was  one  tliat  would  cause 
fracture  in  a  short  time,  iua  pillar  not  in  a  state  of  sensible  vibration;  whereas,  in  practice,  time  is  unlimited, 
and  the  vibration  (at  least  in  mills)  very  apparent.  Finally,  the  formula  is  an  empirical  ime,  and  consequently 
not  to  be  trusted  implicitly  much  beyond  the  limits  of  the  e.xperiments  on  which  it  is  founded.  It  is  impos- 
sible to  estimate  with  precision  the  "diminution  of  strength  in  practice  due  to  these  causes;  all  must  agree, 
however,  that  one-half  is  not  an  exce.ssive  allowance.  Adopting  this,  and  combining  it  with  the  preceding 
one-third  for  imperfect  bearing  at  the  ends,  we  have  one-sixth  of  the  breaking  weight,  as  computed  by  the 
formula  for  pillars  with  flat  ends,  as  the  breaking  weight  of  ca.st  iron  pillars,  as  ordinarily  made  and  set  up. 
So  tar  we  have  no  margin  for  safety;  what  this  sh(mld  be,  depends  in  part  upon  the  amount  of  mischief 
that  would  be  caused  by  a  failure,  and  also  upon  the  degree  of  confidence  in  the  founder  and  fitter-up  Two, 
two  and  a  half,  or  even  three  times,  could  not  be  considered  excessive.  These  numbers  combined  with  the 
preceding  one-sixth,  gives  a  breaking  weight  by  the  formula,  twelve,  fifteen,  or  eighteen  times  greater  than 
the  actual  weight  to  be  supported. 

t  Experimental  ref<earches  on  the  strength  and  other  properties  of  cast  iron  by  Eaton  Uodgkinssn,  Lon- 
don, 1S46,  p.  331.    The  formula  given  for  hollow  pillars,  whose  ends  are  flat  and  firmly  fixed,  is 

d3.6_q?3.6 
Strength  in  tons,  (of  2240  lbs.,)  =  44-3X -pwi 

from  which  we  deduce 

Strength  in  tons,  (of  2000  lbs.,)  =  49-61  X 77:7 
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A  column,  five  and  tliree-eiglitlis  inches  in  diameter,  five-eighths  inch 
thick,  and  twelve  feet  long,  has,  by  the  same  rule,  a  breaking  weight 
of  one  hundred  and  ninety  tons.  These  calculations  are  made  from 
pillars  accurately  set;  the  rule  was  deduced  from  a  number  of  columns 
of  various  sizes,  made  of  good  iron,  of  one  uniform  kind,  and  mostly 
cast  in  dry  sand  vertically,  and  all  pains  taken  to  get  the  cores  exactly 
central,  but  they  did  not  succeed  in  many  cases. 

I  selected  several  of  the  experiments  given  by  Ilodgkinson,  and  cal- 
culated what  the  pillars  should  bear  by  the  rule,  and  compared  it  witli 
what  they  did  bear  by  experiment.  I  selected  a  column,  in  which  the 
thickness  was  uniform  all  round  at  the  place  of  fracture,  as  a  standard; 
calling  the  strength  of  this  100;  another,  where  the  metal  was  twice 
as  thick  on  the  one  side  as  on  the  other,  the  strength  was  98;  another, 
in  which  the  metal  was  five  times  as  thick  on  one  side  as  on  the  other, 
the  strength  was  84.  But  this  should  not  be  taken  as  the  true  repre- 
sentation of  the  fact,  in  general,  as  the  experiments  were  too  few; 
they,  however,  indicate  that  there  is  not  so  much  difi"erence  in  strength 
from  this  cause,  as  might  be  supposed. 

If  that  capital*  had  been  of  good  iron,  five-eighths  of  an  inch  thick, 
and  making  part  of  a  column  five-eighths-inch  thick,  it  is  immaterial 
if  it  is  only  stronger,  which  I  think  it  is,  than  the  weakest  part  of  the 
column,  which  is  usually  half  way  up.  The  fact  of  the  bulging  of  the 
capital  does  not  add  nor  detract  from  the  strength  of  the  column,  pro- 
vided it  is  still  stronger  than  the  weakest  part  of  the  column,  which  I 
believe  it  is. 

The  breaking  weight  of  a  pintle,  with  a  flanch,  seven  inches  in 
diameter,  one  and  one-eighth  inches  thick,  on  the  top  of  the  pintle  three 
inches  in  diameter,  with  a  column  resting  on  it,  five  and  three-fourths 
inches  in  diameter  outside,  and  half  an  inch  thick,  placed  concentri- 
cally with  the  flanch  and  pintle,  the  top  of  the  flanch  being  uneven, 
as  castings  usually  are,  I  think  would  not  be  far  from  forty-five  tons. 
The  safe  weight,  in  my  opinion,  Avould  be  one-fourth  part  of  this;  one- 
fifth  would  be  safer;  certainly  not  more  than  one-third  of  this  would 
be  safe.  It  does  not  require  so  large  a  margin  for  security  as  hollow 
columns.  If  on  the  same  pintle  a  pillar  of  six  inches  had  been  placed, 
I  should  have  considered  it  Aveaker.  I  do  not  think  that  the  fact  of 
heavy  timbers  being  under  the  flanch  of  the  pintle  made  it  any  less 
liable  to  break. 

Estimating  the  weight  as  follows: 

Machinery  on  second  floor,  as  given  by  Mr.  Chase, 

"  third         "  "  " 

"  fourth      "  "  " 

«  fifth         "  «  " 

Shafting,  as  given  by  Mr.  Burke, 
.'500  people  at  sixteen  to  the  ton, 
Stock  on  upper  floors,  as  given  by  Mr.  Chase, 
Piping  and  columns,  estimated  at  .  .  . 

4 2  floors,  esliaraled  at  25  lbs.  per  square  foot. 

Total, 

*  See  Plate,  Fig.  2. 


275 

tons. 

150 

100 

75 

125 

31 

65 

60 

1260 

2141 

tons. 
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One-third  of  this  weight  rests  on  the  side  walls ;  reckoning  two  col- 
umns for  the  ends  of  the  mill,  making  in  all  cfjual  to  fifty-six  columns, 
and  dividing  the  remaining  two-thirds  of  the  whole  weight  by  that 
number,  gives  about  twenty-five  tons  on  each  of  the  lower  columns. 
This  would  be  between  one-ninth  and  one-tenth  of  the  breaking  weight, 
as  calculated  by  Ilodgkinson's  rule,  of  the  columns  in  the  lower  story. 

Provided  the  columns  are  as  perfect  as  columns  are  usually  made 
for  mills  in  this  neighborhood,  I  cannot  call  this  unsafe,  although  not 
so  large  a  margin  of  safety  as  I  would  recommend;  but  as  the  columns 
turn  out  to  be  on  examination,  I  consider  it  entirely  unsafe.  The 
weight  of  twenty-five  tons  on  the  pintles,  being  more  than  one-half  of 
the  calculated  breaking  weight,  I  should  consider  unsafe,  even  if  all 
the  castings  Avere  perfectly  sound.  If  these  columns  had  been  as  per- 
fect as  they  ordinarily  are,  and  a  pintle  had  broken,  I  think  it  would 
not  have  caused  the  mill  to  fall.  There  would  have  been  a  shock, 
equivalent  to  a  great  additional  weight ;  but,  if  the  column  came  down 
on  the  beam,  as  I  suppose  it  would,  and  did  not  crush  through,  I  think 
it  would  not  have  endangered  the  whole  structure. 

If  this  plan  of  pintle  had  been  brought  to  me,  I  should  have  gone 
through  a  similar  calculation  to  that  I  have  here,  and  think  I  must 
have  arrived  at  a  similar  conclusion. 

I  think  there  ought  to  have  been  another  row  of  columns ;  twenty- 
seven  feet  is  too  great  a  span  as  we  get  materials  here. 

If  I  were  to  build  a  thin  vaulted  wall,  I  should  put  a  portion  of 
cement  in  the  mortar.  All  vaulted  walls  Avhich  I  knoAv  of,  except 
these,  have  cement  in  the  mortar.  I  should  prefer  solid  walls,  if  laid 
in  lime  mortar,  without  cement.  Our  practice  at  Lowell,  has  been  to 
build  thicker  walls.  I  dont  think  any  disaster  would  have  followed 
from  the  walls,  if  the  interior  arrangement  of  the  mill  had  been  good. 
If  the  walls  had  been  as  thick  as  our  Lowell  walls,  and  several  of  the 
pillars  had  given  way  near  together,  I  should  have  expected  the  walls 
to  fall.  The  fact  of  the  walls  remaining  true  to  the  lines,  and  the 
building  free  from  cracks,  would  give  confidence  in  the  strength  of  the 
walls,  and  the  strongest  reason  to  think  that  the  trouble  originated  from 
the  inside.  The  fact  of  the  windows  being  so  large,  would  render  the 
wall  weaker  than  if  they  were  smaller.  My  opinion  of  the  original 
cause  of  the  disaster  is,  that  it  was  something  connected  with  the  pil- 
lars ;  but,  if  the  supports  generally  had  been  sufficient,  and  the  walls 
stronger,  the  giving  way  of  one  support  Avould  not  have  caused  the 
whole  structure  to  come  down.  The  fact  of  cracks  by  the  side  of  the 
chimney,  would  not  lead  me  to  distrust  the  strength  of  the  mill,  be- 
cause such  cracks  are  to  be  expected  where  a  large  and  lofty  chimney 
is  joined  to  a  building. 

As  far  as  I  know,  it  has  not  been  a  custom  to  make  any  systematic 
examination  of  the  pillars  at  Lowell ;  the  parties  who  furnish  the  pil- 
lars are  considered  responsible  for  them.  I  don't  know  that  I  ever 
heard  of  an  iron  column  breaking  before  these.  If  the  columns  were 
coming  from  persons  whom  I  knew  nothing  about,  and  I  had  any  sus- 
picions, I  think  they  would  be  looked  after  more  closely.     I  think 
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some  columns  have  been  objected  to  on  account  of  their  crookedness. 
The  fact  that  these  columns  have  stood  six  years,  poor  castings  as 
they  are,  gives  me  great  confidence  in  the  safety  of  iron  columns  as 
usually  made  for  mills.  James  B.  Francis. 

Jajies  B.  Francis,  re-called. — If  the  original  cause  of  the  disaster 
■was  the  failure  of  a  column  or  pintle,  the  weakness  of  the  walls  greatly 
increased  the  danger  of  the  whole  mill  falling,  as  it  did.  The  flanch 
of  the  pintle  being  an  ordinary  rough  casting,  and  the  bottom  of  the 
column  not  accurately  fitted  to  the  casting,  it  follows  that  the  weight 
could  not  have  been  uniformly  distributed  all  round  the  flanch,  and  in 
many  cases,  most  of  the  weight  must  have  been  on  two  points ;  and  in 
some  cases,  I  have  no  doubt,  half  the  weight  was  on  a  single  point,  or 
on  a  very  small  part  of  the  surface  of  the  flanch ;  and  in  making  my  cal- 
culation of  the  breaking  weight  of  the  pintle,  I  have  so  assumed  it  to  be. 

The  particular  circumstances  in  each  case  govern  the  foundation 
walls  for  mills.  A  reason  why  the  foundations  in  many  of  the  Lowell 
mills  are  so  deep,  is,  that  the  wheel-pits  are  under  the  mills;  where 
the  wheel-pits  are  not  under  the  mills,  it  would  not,  generally,  require 
the  foundations  to  go  so  deep. 

Most  of  the  mills  at  Lowell  are  four  stories  and  a  basement  in  height ; 
four  stories  in  front,  five  stories  on  back;  the  thickness  of  the  brick 
walls  in  the  basement,  is  usually  two  feet;  the  next  two  stories,  twenty 
inches,  and  the  next  two  stories,  sixteen  inches ;  solid  walls  laid  in 
lime  mortar  without  pilasters.  Windows  are  about  three  and  a  half 
feet  wide  and  six  feet  high.  The  floor  timbers  are  eight  feet  apart 
and  about  thirteen  by  fifteen  inches,  not  spliced.  Floors  are  of  three 
inch  plank  with  a  boarding  above  and  sheathing  below,  making  in  all 
about  four  and  three-quarters  inches.  The  width  of  the  mills  inside 
is  from  forty-one  to  forty-four  feet  with  one  row  of  columns.  Length 
of  mills  inside,  about  one  hundred  and  fifty-three  feet.  Some  of  the 
new  mills  are  of  quite  different  dimensions  from  these.  Think  the 
walls  of  mills  Avith  deepest  foundations,  laid  with  common  dry  walls, 
are  liable  to  crack  the  most. 

I  looked  at  some  parts  of  the  foundations  of  the  Pemberton  Mill, 
and  found  no  perceptible  settling.  The  fact  that  the  mill  stood  so  long 
without  injurious  settlement,  is  good  evidence  that  the  foundation  was 
sufficient.  The  soil  here  is  very  similar  to  that  at  Lowell,  and  I  should 
think  there  would  be  no  unusual  difficulty  in  getting  good  foundations. 

James  B.  Francis. 


Steel  Bell  Casting  at  Sheffield,"^ 

A  large  number  of  persons  lately  assembled  at  the  works  of  Messrs. 
Naylor,  Yickers  &  Co.,  Millsands,  to  witness  the  casting  of  the  largest 
steel  bell  which  has  yet  been  produced  in  Sheffield.  The  bell,  which 
was  designed  by  Mr.  Roddewig,  the  engineer  of  the  firm,  is  to  be  used 
as  a  fire-alarm  bell  in  the  city  of  San  Francisco.  A  large  iron  vessel, 
plugged  at  the  bottom,  says  the  Sheffield  Independent,  was  placed  in 

*  From  the  Loud.  Builder,  No.  8S0. 
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the  pit,  above  the  mould,  to  act  as  a  funnel,  and  the  molten  steel  was 
poured  into  it  from  the  crucibles.  The  moment  that  part  of  the  pro- 
cess was  finished,  the  plug  was  drawn  from  the  bottom  of  the  funnel  by 
means  of  a  crane.  The  fiery  liquid  then  ran  into  the  mould  in  a  copious 
and  uninterrupted  stream,  and  tlic  work  of  casting  was  complete.  When 
the  metal  was  sufficiently  cooled  to  permit  of  an  examination,  it  was  found 
that  all  had  gone  right,  and  that  the  casting  was  perfectly  sound.  The 
weight  is  2  tons  12  cwt.,  or  5824  lbs.,  and  the  dimensions  are, — Height, 
5  feet  3  inches;  diameter  at  the  mouth,  6  feet  2  inches;  thickness  at 
the  sound-bow,  (where  the  clapper  strikes,)  4^  inches.  Messrs.  Nay- 
lor,  Vickers  &  Co.  cast  their  first  bell  in  1855,  and  have  since  turned 
out  1300.  Steel  is  considerably  cheaper  than  "bell  metal,"  and  also 
stronger,  so  that  a  much  smaller  weight  suffices  for  any  required  result, 
thus  making  the  diff'erence  between  the  price  of  the  two  kinds  of  bells 
even  greater  than  is  represented  by  the  diff'erence  in  the  cost  of  the 
material  per  weight. 

Improvements  in  the  Manufacture  of  Umbrellas,  Parasols,  Hats  or 
Hat  Covers,  Caps,  Capes,  Coats,  Mantles,  Dresses,  Crioves,  and  other 
similar  articles.*  Stephen  Barnwell  and  Alexander  Rollason. 

Collodion  and  castor  oil  have  received  a  new  application.  Messrs. 
Barnwell  and  Rollason  use  the  mixture  for  making  silks  and  other 
woven  fabrics  water-proof.  Their  manner  of  proceeding  is  as  follows : 
"Assuming  the  material  under  operation  to  be  silk,  we  take  collodion 
and  mix  it  with  vegetable  oil,  such  as  either  hemp-seed,  rape,  olive, 
almond,  nut,  poppy,  castor,  cotton,  or  linseed  oil  in  the  purest  possible 
state,  and  we  find  that  such  oils  when  mixed  with  collodion,  undergo 
a  change  upon  being  subjected  to  heat,  and  this  change  or  decomposi- 
tion is  highly  advantageous  in  the  subsequent  processes  to  which  the 
silk  will  be  applied.  The  mixture  of  collodion  and  oil  is  spread  or 
poured  upon  plates  or  cylinders  of  metal  or  glass,  and  before  it  is 
quite  set  the  silk  is  laid  or  rolled  over  it  and  immediately  removed, 
bringing  away  with  it  a  thin  film  of  collodion  and  oil.  The  silk  thus 
coated  is  now  removed  to  a  stove  or  drying  oven  and  submitted  to  a 
heat  of  100°  to  300°  Fahrenheit,  by  which  the  mixture  undergoes 
the  before  named  change  or  decomposition,  and  the  result  is,  that  a 
slightly  glazed  appearance  is  imparted  to  the  silk,  which  is  at  the  same 
time  considerably  strengthened  or  thickened,  and  may  be  rendered 
almost  or  quite  opaque  by  the  mixture  of  coloring  or  thickening  mat- 
ter Avith  the  collodion  and  oil.  A  thin  silk  is  thus  rendered  equal  in 
strength  to  a  more  costly  one,  and  the  quality  of  imperviousness  to  water, 
which  the  material  possesses  in  a  high  degree,  will  be  of  service." 

The  patentees  prepare  their  collodion  with  gun  cotton  or  with  xyloi- 
dine  made  from  hemp,  flax,  jute,  straw,  saw-dust,  or  starch,  which 
they  dissolve  in  any  of  the  solvents  of  gun  cotton  and  mix  with  any 
of  the  oils  before-mentioned,  adding  only  so  much  of  the  oil  or  mixed 
oils  as  will  be  freely  taken  up  by  the  solution.     If  they  desire  the 

*  from  the  Chemical  Newo,  Jauuary,  1860. 
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coated  silk  or  other  fabric  to  be  soft  and  pliable  in  its  nature,  they 
add  a  small  quantity  of  animal  oil  to  the  solution.  The  proportions 
the  patentees  use  for  coating  silk  are  30  parts  of  the  xyloidine  dis- 
solved in  about  300  parts  by  weight  of  ether,  with  100  parts  of  spirits 
of  wine,  with  which  is  mixed  from  75  to  100  parts  of  vegetable  oils. 
This  solution  is  allowed  to  evaporate  in  a  still  until  it  arrives  at  such 
a  density  that  it  will  only  just  flow  evenly  over  a  glass  plate,  so  as  finally 
to  leave  a  substantial  film  behind  it. 

If  the  patentees  can  make  some  light  and  inexpensive  fabric  water- 
proof, and  at  the  same  time  soft  and  pliable,  it  would  be  extensively 
used  by  surgeons.  Oiled  silk  is  expensive,  and  the  oiled  calico  and 
gutta  percha  tissue,  sometimes  used  in  its  stead,  lack  the  softness  and 
pliability  desired.  The  article  we  have  suggested  is  greatly  desired 
in  our  large  hospitals. 

For  the  Journal  of  the  Franklin  Institute. 

Particulars  of  the  Steamer  Peruana. 
Hull  built  by  J.  Westervelt  &  Sons.     Machinery  by  Morgan  Iron 
Works,  New  York.     Owners,  Chas.  A.  Denion  &  Os. 

Hull. — 

Length  on  deck,  .  .  .     180  feet. 

Breadth  of  beam  (molded),  .  .  29     "       3  inches. 

Frames — molded,  12  ins. — sided  1\  ins. — apart  from  cen- 
tres, 30  ins.;  strapped  with  diagonal  and  double  laid 
braces,  45Xt-in. 

Keel — 13  ins.  deep. 

Bulkheads,     .  .  ,  Three. 

Depth  of  hold,  to  spar  deck,  .  . 

Length  of  engine  and  boiler  room, 

Draft,  forward  and  aft, 

Tonnage,        .  .  .  560. 

Area  of  immersed  section  at  load  draft  of  7  feet,  170  sq.  ft. 

Masts,  two — Rig,  schooner. 


11 

65 

7 


Engine. — Vertical  bea 

Diameter  of  cylinder, 

Length  of  stroke. 

Maximum  pressure  of  steam. 
Boilers. — Two — Return  flued. 

Length  of  boilers. 

Breadth  " 

Height  " 

Number  of  furnaces. 

Length  of  grate  bars. 

Number  of  flues. 

Internal  diameter  of  flues, 

L.y      c  a         ^  above, 
ength  of  flues,  \,. 
°  (  below, 

Diameter  of  smoke  pipe. 

Height  " 

Paddle  Wheels. 

Diameter  over  boards. 

Length  of  blades. 

Depth  " 

Number  " 


44  inches. 


25  lbs. 


2  in  each. 


10. 


11  feet. 


24  feet. 
5     " 


inches. 


12,  15,  and  16 

ins. 

20     « 
14     " 

4     " 
33     " 

27  feet 
7     " 

10 


6  inches. 


22 


24. 


Remarks. — One  independent  steam,  fire,  and  bilge  pump.     Cabin 
on  spar  deck.     Date  of  trial,  February,  1860.  C.  H.  H. 
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Collection  of  Observations  on  the  Day-Jlgld  3Icteor  of  JS^ov.  15,  1859, 
with  remarks  on  the  same.  By  Benjamin  V.  Marsh. 

(Continued  from  page  210.) 

Newbury  port,  Mass. 

Dr.  H.  C.  Perkins,  in  a  letter  to  Prof.  Henry,  says,"  Miss  A.  Brock- 
way  saw  it,  about  8°  or  10^  bigh,  moving  towards  the  horizon  in  a  S.S. 
\V.  direction.  It  was  of  a  brilliant  yellow  color,  and  resembled  a  rocket." 

Alexandria,  Va. 

Caleb  S.  HalloAvell,  Principal  of  the  High  School,  was  in  the  open 
air  in  company  with  his  students,  several  of  whom  saw  the  meteor. 
In  a  notice  published  at  the  time  they  say, "The  sun  was  shining  brightly, 
notwithstanding  which,  the  light  given  out  by  the  moving  mass  was 
brilliant  in  the  extreme.  It  appeared  in  the  east  about  45°  above  the 
horizon,  and  ranging  from  thence  in  a  nortlierhj  direction,  obliquely 
towards  tiie  earth.  In  appearance,  it  most  resembled  a  cone,  moving 
base  foremost,  with  an  entire  length  of  about  10°,  the  edges  being  of  a 
silvery  lustre,  and  the  centre  red." 

Recently,  Mr.  II.  says,  that  Abram  Martin,  a'student  particularly 
well  qualified  for  such  observations,  "was,  fortunately,  standing  per- 
fectly still,  with  the  meteorite  in  full  view  during  its  entire  visibility; 
and  he  seems  completely  to  have  daguerreotyped  its  path  and  its  ap- 
pearance on  his  mind.  By  my  direction,  he  made  at  the  time  a  care- 
ful note  of  the  spot  where  it  fell ;  and,  as  to  the  point  in  the  heavens 
from  whence  it  originated,  he,  on  two  independent  and  distinct  trials, 
pointed  the  telescope  of  the  theodolite  very  nearly  to  the  same  spot, 
as  given  below. — 


1st  obs'n. 

2d   obs'n. 

Meiin. 
39f° 

Apparent  altitude  at  moment  of  appearance,    . 

, 

40'^ 

39^° 

Azimuth                                "                       " 

. 

N.  83  E. 

N.  85  E. 

N.  84  E. 

Ajiparent  altitude  at  moment  of  disappearance 

behind 

houses,        ...... 

. 

11° 

10° 

10J° 

Azimuth                              "                     " 

N.  77  E. 

N.  76  E. 

X.  76^  E. 

"  The  path  of  the  body  was  slightly  curved,  being  convex  towards 
the  earth.  It  appeared  as  a  cone  with  a  flat  base  of  about  half  the 
diameter  of  the  moon,  the  central  part  of  the  train  being  red,  and  the 
edges  intensely  bright  yellow,  nearly  as  bright  as  the  sun,  the  bright- 
ness at  the  edges  being  more  intense  than  at  the  centre." 

Petersburg,  Va. 

T.  C.  Garrison  says,  "When  first  seen,  about  30°  above  the  horizon, 
descending  in  a  vertical  line,  throwing  oft'  brilliant  corruscations,  re- 
sembling scintillations  from  molten  iron.  Tlie  body  of  the  meteor 
resembled  in  color,  iron  of  a  red  heat.  The  scintillations  were  of  a 
dazzling  brightness,  and  resembled  a  shower  of  sparks  of  large  size. 
It  seemed  to  fall  to  the  earth  within  500  yards  of  my  position.  I  saw 
it  but  for  a  moment.  Its  brilliancy  Avas  intense.  Time  about  9-20, 
but  my  watch  somewhat  uncertain." 

Mr.  G.  sends  a  sketch  of  the  relative  positions  of  the  meteor  and 
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the  sun,  wbicli  shows  the  elevation  of  the  meteor,  when  first  seen,  to 
have  been  about  one-third  greater  than  that  of  the  sun. 
At  Beasley's  Point,  N.  J. 

Samuel  Ashmead  says,  "The  day  was  calm,  atmosphere  perfectly 
clear,  and  not  a  cloud  to  be  seen.  A  sudden  flash  of  light  exceeding 
that  of  the  sun  (which  was  shining  brightly)  was  soon  followed  by  a 
terrific  rattling  noise  immediately  overhead.  I  was  out  of  doors  at 
the  time,  and  could  compare  the  noise  to  nothing  else  than  the  dis- 
charge of  a  thousand  cannons  in  the  shortest  space  of  time,  without 
any  two  guns  exploding  at  the  same  moment.  These  explosions  were 
sharp  and  distinct,  not  like  the  prolonged  roll  of  thunder,  and  con- 
tinued at  least  one  minute.  The  course  of  the  meteor  was  rapid  from 
north-east  to  south-west,  leaving  behind  a  curling  track  of  a  smoky  or 
lio-ht  cloudy  appearance,  which  in  a  few  minutes  melted  away  in  the 
atmosphere.  According  to  the  opinion  of  several  persons,  the  inter- 
val between  the  flash  and  report  was  about  one  minute." 

Mr.  Ashmead  further  says  that  the  form  of  the  cloud  was  oblong, 
its  diameter  perhaps  twice  that  of  the  moon,  and  its  length  many  times 
greater — the  western  end  more  distinct  than  the  eastern.  The  sound 
which  first  reached  him,  was  a  kind  of  yZ?tf^e?-/n^  or  rushing  sound, 
comparatively  faint,  conveying  the  impression  that  a  horse  was  run- 
nino-  away ;  that  he  looked  up,  and  just  then  came  the  crashing  thun- 
dering sound,  already  described. 

At  Dennisville,  Cape  May  County,  N.  J. 

Dr.  M.  Becsley  says,  "I  was  reading  in  my  house  about  half-past 
nine  o'clock,  when  the  report  commenced,  which  was  similar  to  that 
made  by  a  chimney  when  burning  out  at  full  blast.  I  immediately 
went  out  of  doors,  and  there  discovered  that  the  noise  was  directly  over- 
head, and  might  have  been  compared  to  a  train  of  cars  passing  rapidly 
over  a  rough  road,  with  incessant  detonations  which  seemed  to  be  of 
an  explosive  character,  much  resembling  a  distant  park  of  artillery. 

There  was  a  small  cloud  or  belt  of  white  smoke  left  in  the  train  of 
it  about  5°  N.  W.  of  the  zenith,  the  atmosphere  being  perfectly  clear 
at  the  time,  and  it  passed  ofi"  in  a  N.  E.  direction. 

The  detonations  and  rushing  sounds  lasted  something  over  a  minute, 
when,  after  an  entire  suspension,  they  were  faintly  repeated  again, 
far  ofi"  in  the  N.  E. 

It  created  very  general  alarm  throughout  the  country.  'Numbers 
saw  a  flash  of  light  precede  the  report.  It  was  so  near  us,  that  dishes 
were  moved  standing  upon  stoves,  and  sash  trembled,  and  the  first 
thought  that  struck  me,  on  going  out  of  doors,  was,  that  an  earthquake 
was  in  progress  near  us.  The  detonations,  from  all  the  information  I 
can  get,  were  louder  and  more  apparent  here  than  at  any  other  place. 
In  fact,  they  were  absolutely  alarming,  many  people  quitting  their 
work  in  consequence  of  it,  and  one  man  went  home  and  told  his  wife, 
that  time  was  nearly  at  an  end,  for  the  Angel  Gabriel  had  given  the 
first  blast  of  his  trumpet." 

Judge  Gofi",  5  miles  west  of  me,  says,  "The  smoke  was  at  an  eleva- 
tion of  60°  or  70°  eastwardly."  Samuel  Springer  of  Dyas  Creek,  8 
miles  S.  W.,  says,  "It  was  north-westward — elevated  about  60° — and 
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on  the  sc.i-shore  road,  Smiles  east,  Ilearn  it  was  about  60°  westwardlj — 
and  at  this  place,  it  was  about  5°  N.  W.  of  zenith.  This  cloud  of  smoke, 
or  rather,  it  had  the  appearance  of  steam  as  it  passes  from  the  pipe  of 
a  steamboat,  occupied  but  a  small  space,  and  that  near  the  zenith." 

Dyer's  Creek,  Cape  May  County,  N.  J. 

A.  Smith  says,  "Several  saw  clouds  of  a  roundish  form,  others,  col- 
umns of  smoke  as  that  rising  from  the  firing  of  artillery.  The  noise 
was  great,  lasted  two  or  three  minutes,  shaking  the  bouse  I  was  in 
so  much  that  the  shutters  jostled  on  the  hinges.  The  sound  was  very 
much  like  that  of  a  wagon  full  of  empty  barrels  driven  furiously  over 
a  rough  road,  or  a  train  of  cars  passing  over  a  bridge.  Horses  were 
frightened  and  cattle  huddled  together  in  the  fields.  Some  persons 
saw  a  flash — I  saw  it  in  the  house  about  three  minutes  before  the  re- 
port. It  was  similar  to  the  reflection  of  the  sun  from  a  looking-glass. 
The  smoke  was  seen  by  many,  in  a  north-east  direction,  elevation  75° 
to  80°.  The  form  is  differently  stated.  Some  say  it  was  roundish; 
others,  that  it  rose  in  form  of  columns,  three  in  number.  The  clouds 
were  small;  seemed  to  diverge  as  they  shot  up.  The  noise  was  at  no 
time  very  much  louder  than  at  others,  yet  it  began  by  growing  grad- 
ually louder,  and  then,  as  gradually  grew  fainter." 

Fishing  Creek,  Cape  May  County,  N.  J. 

L.  Cummings  says,  "Heard  a  low  rumbling  sound  in  the  north-east, 
which  gradually  grew  louder,  resembling  thunder.  Saw,  in  the  direc- 
tion of  the  sound  about  60°  above  the  horizon,  a  round  body  twice 
the  size  of  the  full  moon,  and  very  near  tlie  color  of  the  moon  in  the 
day-time,  having  something  like  a  tail  pointing  towards  the  sun.  I 
first  thought  it  a  balloon.  The  noise  changed  from  a  rumbling  to  a 
crackling  sound  like  the  flapping  or  fluttering  of  a  loose  sail  in  a  heavy 
Avind,  and  gradually  ceased  with  the  flapping  sound.  The  body  looked 
like  smoke  and  soon  began  to  change  its  shape,  break  in  pieces,  and 
roll  away  to  the  eastward.  When  first  seen,  it  appeared  to  be  moving 
slowly  in  a  north-east  course.  In  two  minutes  all  was  gone.  Some 
saw  a  bright  gleam  of  light  pass  through  the  room  before  the  rumbling 
began.  The  sound  appeared  very  heavy,  causing  windows  to  shake, 
and  other  bodies  seemed  to  jar  and  tremble.  It  was  not  over  the  bay. 
Many  thought  their  houses  or  chimneys  were  on  fire,  and  others  thought 
horses  were  running  away." 

Mouth  of  Antuxet,  Delaware  Bay. 

Capt.  Harris,  of  the  3Iillers  Daughter,  saw  nothing;  heard  a  noise 
about  east.  It  lasted  about  three  minutes.  At  first  resembled  the 
sound  of  a  cannon  in  a  calm  cloudy  morning,  being  a  kind  of  prolonged 
roar  and  not  a  sudden  explosion ;  afterwards  a  kind  of  quivering  noise ; 
finally  pronounced  it  an  earthquake.  Resides  at  Maurice  River  Cove. 
The  oystermen  there  told  him  they  saw  a  ball  of  fire  as  large  as  a  barrel. 
That  it  burst  and  balls  of  fire  flew  all  around.  On  shore  people  thought 
chimneys  on  fire.    Some  within  doors  saw  a  bright  flash  on  the  bricks. 

EtTil  Island. 

Vessels  shaken  so  much  that  one  captain  thought  his  vessel  was 
grazing  bottom.  Sounded  and  found  deep  water.  Saw  a  longish  cloud 
east  or  north-east,  at  an  elevation  of,  say,  20°.  Roaring  noise. 
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Maurice  River  Cove. 

Many  captains  of  oyster-boats  there  heard  noise  in  easternly  direc- 
tion.    Vessels  shaken.     Nothing  seen  or  heard  over  the  bay. 

East  Point,  Cumberland  County,  N.  J. 

J.  H.  Zane  was  in  a  field  one  mile  north-east  of  East  Point.  "At  first 
tliought  it  was  thunder.  Looked,  but  saAV  no  cloud  or  fire.  Sound 
came  from  north-east  or  perhaps  a  little  further  east — was  quite  loud, 
seemed  near  the  earth,  very  much  like  thunder.  Some  of  my  neigh- 
bors saw  fire  and  smoke  three  minutes.  I  didn't  hear  it  three  minutes, 
scarcely  two." 

Four  miles  west  of  Dover,  Del. 

P.  F.  Nickerson  says  he  was  in  a  carriage.  His  wife  saw  the  me- 
teor and  called  his  attention  to  it;  but  he  only  saw  "  the  trail  as  a  sil- 
very vapor  or  smoke,"  direction  due  east.  The  column  was  nearly  or 
quite  vertical,  its  base  20°,  and  its  top  40°  above  the  horizon.  "  Of  a 
silvery  appearance,  and  disappeared  at  the  bottom  end  first  as  smoke 
would,  only  it  did  not  spread  or  ascend,  but  disappeared  in  the  dis- 
tance ;  was  visible  8  or  10  minutes ;  heard  no  sound,  owing  perhaps 
to  the  noise  made  b}"  the  carriage." 

Lewistown,  Del.     Robert  West  sends  the  following  : 

L.  D.  Martin,  near  Lake  Newbold,  heard  noise  |  to  1  minute;  sup- 
posed a  ship  had  let  go  her  anchor,  the  noise  resembling  that  of  a 
heavy  chain.  Direction,  that  of  Cape  May.  Saw  no  light.  His  child- 
ren saw  "an  instantaneous  light,  like  the  reflection  of  the  sun  on  glass 
or  bright  metal." 

George  M.  Cooper,  Lake  Xewbold,  was  at  work  in  his  field.  First 
thought  it  thunder ;  then,  seeing  no  cloud,  concluded  it  the  wheels  of  a 
large  steamer;  thought  of  an  earthquake.  Direction,that  of  Cape  May. 

A  lady  \\  miles  south-west  of  Lewistown,  was  riding  north-east 
towards  town ;  saw  a  bright  light  enveloped  in  smoke — thundering  or 
loud  rumbling  noise  at  same  time".  AVas  greatly  alarmed,  so  that  she 
stopped  at  the  house  of  a  friend,  near  by. 

From  the  nature  of  the  case,  most  of  the  preceding  observations 
are  necessarily  very  uncertain,  but  the  discrepancies  are  scarcely 
greater  than  might  fairly  be  expected.  It  is  well  known  that  persons 
unaccustomed  to  such  observations,  are  pretty  sure  greatly  to  over- 
estimate altitudes,  and  underrate  zenith  distances;  and  it  will  no  doubt 
be  found  that  most  of  the  altitudes  givenjabove  will  require  reduction. 
The  observations  as  a  whole,  seem  to  me  best  represented  by  the  fol- 
lowing, which  are,  of  course,  only  rude  approximations,  but  may  per- 
haps serve  to  pave  the  way  for  something  more  exact. 

1.  The  inclination  of  the  meteor's  path  to  the  vertical,  was  probably 
about  35°,  and  the  direction  of  its  motion  nearly  west.  The  obser- 
vations at  Medford  and  Petersburg,  indicate  a  much  more  southerly 
movement,  but  those  at  Washington,  Alexandria,  and  Dover,  require 
it  to  have  been  almost  due  west. 

2.  The  column  of  smoke  was  near  1000  feet  in  diameter,  and  its 
base  was  vertical  about  4  miles  north  of  Dennisville,  at  a  height  of 
near  8  miles,  which  may  be  assumed  to  be  the  approximate  position 
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of  one  point  in  the  meteor's  path.  The  height  is  inferred  not  merely 
from  the  angular  elevations  of  the  smoke  as  seen  from  different  points, 
but  from  the  interval  between  the  flash  and  the  report,  as  observed  at 
Beasley's  Point. 

This  position  assigned  to  the  base  of  the  cloud,  from  local  reports, 
coincides  pretty  nearly  with  that  indicated  by  distant  observations. 

At  New  Haven,  latitude  41°  18'  18",  longitude  72°  55'  10",  at  an 
elevation  of  6°,  the  bearing  was  S.  35°  34'  AV.,  and  at  Alexandria, 
latitude  88°  49',  longitude  77°  4',  at  an  elevation  of  10 J  °,  it  was 
N.  761°  E.  These  directions  meet  half  a  mile  west  of  Dcnnisville  in 
latitud^e  39°  llj',  longitude  74°  50i'.  The  line  from  New  Haven 
having  a  vertical  height  at  this  point  of  22|  miles,  and  that  from  Alex- 
andria, 241  miles.  Continuing  the  path,  as  observed  at  Alexandria, 
down  to  9|-°  elevation,  we  have  corresponding  azimuth  76^-°,  and  the 
lines  then  meet  half  a  mile  north-west  of  Dcnnisville  at  a  height  of  22| 
miles;  but  this  makes  the  nearest  point  in  the  meteor's  path  24  miles 
from  Beasley's  Point,  and  consequently,  the  interval  there  between  the 
flash  and  the  report  two  minutes  instead  of  one,  as  observed.  Besides, 
the  observations  on  the  smoke  show  pretty  clearly  that  the  minimum 
height  at  Dcnnisville  could  not  have  exceeded  ten  miles.  We  must, 
therefore,  conclude  the  meteor's  actual  position  to  have  been  several 
miles  east  of  that  indicated  by  these  distant  observations.* 

3.  On  the  above  supposition,  the  meteor's  path  would  reach  the 
earth  near  Hughesville,  on  the  north-western  boundary  of  Cape  May 
County,  in  which  vicinity,  or  perhaps  still  further  west,  it  is  probable 
that  the  meteor  or  some  of  its  fragments  will  yet  be  found. 

4.  Some  observers  must  have  seen  the  meteor  at  a  height  of  more 
than  100  miles;  and,  to  have  completed  its  path  within  their  estimates 
of  time,  it  must  have  had  a  velocity  of  from  30  to  50  miles  per  second. 

The  extreme  shortness  of  the  time  occupied  in  its  flight,  is  proved 
not  merely  by  the  estimates  of  several  observers,  but  by  the  failure 
of  people  in  the  vicinity  of  the  explosion  to  distinguish  the  source  of 
the  sudden  flash  of  light  seen  by  them,  and  by  the  impression  of  even 
the  most  distant  observers,  that  it  fell  very  near  to  them. 

5.  The  sound  was  explosive,  and  not  caused  by  the  falling  in  of  the 
air  after  the  meteor.  In  the  latter  case,  it  must  have  been  continuous 
and  uninterrupted ;  but  the  testimony  of  Dr.  Beesley,  and  others,  shows 
that  it  ceased  entirely  and  then  began  again.  Supposing  the  meteor 
to  have  been  a  stony  mass,  we  may,  perhaps,  consider  the  explosion 
to  have  consisted  of  a  series  of  decrepitations  caused  by  the  sudden 

*  J.  p.  Pii-sson.  wliile  jmssing  alonj;  Broadway,  directly  opposite  Bund  Street,  New  York,  saw  the  meteor, 
and  immediately  stopped  to  fix  its  bearing. 

In  a  notice  imWislied  at  the  time,  he  says, "  It  disnpponred  behind  the  tall  iron  warehouse  opposite  St. 
Thomas'  Church,  and  in  a  line, from  my  po'iition,  with  the  white  sign  painted  upon  its  north  wall,  near  the 
front,"  its  inclination  to  tlie  vertical  bcin:^  '6VP  to  40°  westward. 

Since  the  above  was  in  type,  nuf;h  1).  Vail  has  visited  tho  spot  with  Mr.  P.,  and  by  mcasuroment  with  a 
theodolite,  has  ascertained  that  the  apparent  elevation  of  the  point  of  disappearance  was  S"  iO',  and  the 
an^le  made  with  Broadway,  about  ii°  2'. 

According  to  the  ••  Harbor  Commissioners'  Map,"  Broadway  runs  S.  32°  31'  W.,  which  makes  the  bearing 
of  the  meteor  S.  23°  20'  W. 

This  line  crossp.s  the  parallel  of  nughesville  f39°  15')  in  longitude  74°  49]^'.  at  a  height  of  lS-7  miles,  and 
reaches  that  of  39°  llj/o',  in  lon<j;itude  74°  5UJ<^':  so  that  the  lines  from  Alexandria,  New  Haven,  and  New 
York,  all  pass  exactly  over  this  spot,  at  the  heijihts  of  24'X.  22'^.  and  l.sj^^  miles,  respectively;  which  would 
brins  tiie  meteor  to  the  earth  at  the  distances  of  17,  1&]/;,  and  13  miles  westward  from  this  point. 

Supjiosinj;  it  to  have  been  on  the  parallel  of  liughesville,  this  observation  makes  it  reach  the  earth  8  miles 
west  of  that  village. 

22* 
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expansion  of  the  surface,  the  whole  time  of  flight  not  being  sufficient 
to  allow  the  heat  to  penetrate  the  mass.  At  the  forward  end  these 
explosions  would  take  place  under  great  pressure,  which  may  account 
for  the  loudness  of  the  sound. 

6.  The  estimated  duration  of  the  sound  at  Beasley's  Point,  was  not 
less  than  one  minute  ;  indicating  that  the  most  distant  point  of  the 
explosion  was  not  less  than  12  miles  further  from  that  place  than  its 
nearest  point.  Comparing  this  with  the  position  of  the  assumed  path, 
we  find,  that  during  the  explosion,  the  meteor  must  have  traveled  15 
or  20  miles,  occupying  about  half  a  second  of  time. 

7.  The  explosions  were  very  numerous,  arranged  in  two  series,  the 
whole  occupying  only  J  second  of  time ;  but  the  individual  sounds 
were  distinguishable,  because  of  the  different  distances  they  had  to 
travel  to  reach  the  ear.  The  velocity  of  the  meteor  being  more  than 
one  hundred  times  that  of  sound,  the  reports  must  have  come  in  the 
order  of  distance,  and  not  in  the  order  of  their  occurrence,  causing 
the  end  of  tbe  explosion  to  be  heard  before  the  beginning.  The  faint 
rushing  sounds  first  heard  by  Mr.  Ashmead,  must  have  had  their  ori- 
gin below  the  explosion,  and  been  caused  by  the  flight  of  the  frag- 
ments towards  the  earth.  If  the  direction  of  this  first  f emit  sound 
could  be  indicated  by  persons  further  west,  it  might  serve  to  point 
to  the  place  where  fragments  fell. 

8.  The  meteor  lost  its  luminosity  Avith  the  explosion  or  shortly  after, 
and  hence  was  not  seen  by  persons  in  Cape  May  County  and  vicinity, 
it  being  too  much  overhead  to  come  within  the  ordinary  range  of  vision, 
and  the  time  of  flight  being  too  short  to  allow  them  to  direct  their  eyes 
to  it  after  seeing  the  flash. 

If  the  heat  be  due  to  the  resistance  of  the  air,  it  must  be  principally 
developed  at  the  surface  of  the  forward  half  of  the  meteor.  Consequent- 
ly, most  of  the  explosions  must  occur  there,  and  the  force  of  each  be 
directed  backward,  tending  to  check  the  velocity  of  the  mass.  In  fact, 
we  may  perhaps  consider  the  series  of  explosions  to  be  merely  one  of 
the  forms  of  the  atmosphere  resistance.  This  must  increase  rapidly 
with  the  density,  although  it  may  be  insufficient  to  account  for  so  great 
a  reduction  of  speed  as  would  entirely  destroy  the  luminosity  of  the 
meteor  before  it  reached  the  earth. 

0.  From  the  tremendous  force  of  the  explosion,  and  from  the  fact 
that  this  meteor  was  seen  by  persons  who  Avere  not  within  two  hundred 
miles  of  any  part  of  its  path,  as  at  Salem,  Mass.,  and  Petersburg,  A'^a., 
we  must  certainly  conclude  that  it  was  of  very  considerable  size;  but 
we  seem  to  have  no  data  for  any  approximation  to  its  actual  dimen- 
sions. It  was  certainly  heated  to  a  most  intense  brightness,  and  the 
experiments  of  Prof.  J.  Lawrence  Smith,  detailed  in  jSillijnans  Jour- 
nal, Yol.  xix,  fol.  340,  2d  series,  in  which  he  found  that  a  piece  of  lime, 
less  than  i-in.  in  diameter,  in  the  flame  of  the  oxyhydrogen  blow- 
pipe, had,  when  viewed  in  a  clear  evening,  at  the  distance  of  half  a 
mile,  an  apparent  diameter  twice  that  of  the  full  moon,  shoAV  conclu- 
sively that  no  reliance  can  be  placed  upon  calculations  founded  upon 
the  apparent  diameter  of  bodies  in  a  state  of  incandescence. 

10.  The  apparent  form  of  the  meteor — that  of  a  cone  moving  base 
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foremost — may  have  been  due  to  its  great  angular  velocity,  combined 
■with  the  eflfect  of  irradiation  above  referred  to.  The  impression  made 
upon  the  eye  by  the  incandescent  body  itself,  Avould  doubtless  be  greater 
than  that  made  by  the  sphere  of  light  surrounding  it.  Consequently 
we  should  continue  to  see  the  body  itself  after  the  impression  of  the 
mere  glare  had  faded  away;  so  that  the  apparent  diameter  of  the  end 
of  the  tail  may  represent  the  actual  angular  diameter  of  the  body. 

11.  The  invisibility  of  the  meteor  to  persons  at  Philadelphia  and 
vicinity,  was  no  doubt  due  to  the  position  of  the  sun,  the  direction  of 
which  there  coincided  with  that  of  the  meteor. 

Philadelphia,  February,  1S60. 

Facts  Relating  to  the  Use  of  Zinc  Alroad."^ 
The  reputation  of  zinc  for  roofing  is  not  good  in  England.  Abroad 
the  material  appears  to  be  used  very  largely  and  successfully.  To  as- 
certain the  reason  for  this  difference  the  Vieille  Montague  Zinc  Mining 
Company  have  recently  commissioned  Mr.  James  Edmeston  to  inquire 
into  the  matter.  His  report,  which  was  read  at  the  Institute  on  Mon- 
day evening  last,  and  is  about  to  be  published,  is  now  before  us.  The 
Vieille  Montague  Company  is  a  very  extensive  undertaking : — 

"In  the  seven  large  smelling  establishments  in  Belgium  and  Prussia,  comprising  2.30 
furnaces,  29,000  tons  of  spelter  are  produced,  and  23,000  tons  of  sheet  zinc  are  annually 
made,  besides  about  7000  tons  rolled  at  mills  which  are  not  the  property  of  the  company. 
In  the  three  establishments  for  making  oxide  of  zinc,  about  6000  tons  of  oxide  are  an- 
nually manufactured.  The  company  is  besides  a  large  purchaser  of  spelter  in  the  market. 

"It  is  said  that  the  general  consumption  of  spelter  throughout  the  world  is  about  67,000 
tons  per  annum,  of  which  about  4.'), 000  tons  are  made  to  take  the  shape  of  rolled  sheets, 
and  these  are  estimated  to  be  applied  as  follows,  each  quantity  being  somewhat  below 
the  truth: —  Tons.  Tons. 

Roofing  and  architectural  purposes,   23,000     Domestic  utensils,  12,000 

Ship  sheathing,  3,500     Stamped  ornaments,  l,.'i0O 

Lining  packing-cases,  2,500     Miscellaneous,  1,500 


44,000 
Fifteen  years  ago  the  quantity  used  for  roofing  did  not  exceed  5000  tons:  none  was 
employed  for  ship  sheathing  or  lining  packing-cases,  and  the  stamped  ornaments  in  zinc 
date  only  from  1852." 

The  process  of  manufacture  is  simple  :  the  calamine  (carbonate  of 
zinc)  is  first  calcined,  by  which  it  loses  about  20  per  cent,  of  its  quan- 
tity: it  is  then  ground  in  a  mill  and  mixed  to  the  extent  of  one-third 
of  its  bulk  with  powdered  coal,  to  assist  the  smelting.  The  whole  being 
much  moistened,  this  mixture  is  put  into  the  smelting-pots,  and  these 
at  six  o'clock  every  morning  are  placed  in  the  furnaces.  At  six  o'clock 
in  the  evening,  that  is,  in  twelve  hours,  the  smelting  is  complete.  The 
metal  is  drawn  out  and  run  into  metal  moulds :  it  then  goes  into  the 
rolling-house,  and  is  again  melted  and  re-cast  in  a  metal  mould  to  pro- 
duce ingots  of  the  proper  size  and  weight  for  the  required  gauge  of 
sheets  to  be  rolled :  this  second  melting  is  also  desirable  to  obtain  pro- 
per purity. 

In  the  first  place,  purity  in  the  metal  to  be  used  for  building  pur- 
poses is  important :  if  there  be  much  impurity  no  after-care  will  be  of 
any  avail.  For  ship  sheathing — and  zinc  is  now  veiy  largely  used  for 
this — perfect  purity  is  essential,  for  it  becomes  immersed  in  a  down- 

*rrom  the  London  Builder,  No.  884. 
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rif^lit  galvanic  bath;  and  if  iron  be  present  in  even  a  small  quantity, 
or  lead,  it  would  quickly  destroy  itself.  This  is  not  so  much  the  case 
in  roofs,  but  purity  is  most  desirable ;  and  impurity  may  exist  to  an 
extent  sufficient  to  spoil  the  best-constructed  roofs,  and  in  many  cases 
has  done  so  beyond  doubt. 

Mr.  Edmeston  made  inquiries  in  England  previous  to  going  abroad, 
and  all  the  replies  were  condemnatory,  with  two  exceptions. 

"  Some  instances  of  failure  were  brought  before  me,  and  these  were  mostly  as  follows: 
"  Crumbling  to  pieces  ;  black  spots  appearing,  supposed  to  be  the  effect  of  Jjondon  at- 
mosphere ;  holes  and  wearing  out  of  the  metal  in  a  short  time; — all  these  would  arise 
from  impurity  in  the  metal,  or  from  contact  with  iron.     Then, 

"Cracking  in  places  ;  soldered  joints  parting  ;  drips  or  joints  failing  in  flats;  tendency 
to  buckle  and  to  have  an  untidy  appearance  in  consequence,  and  general  unsoundness 
of  the  work; — ail  these  would  arise  from  bad  construction." 

Abroad,  amongst  the  failures,  he  mentions  one : — 

"  But,  even  if  the  zinc  contains  no  iron,  the  contact  of  iron,  where  a  little  confined 
damp  may  exist,  will  be  quite  as  injurious.  I  cannot  find  that  this  is  understood  here: 
iron  nails  are  commonly  used  for  boarding  under  the  zinc,  and  if  a  nail  head  is  in  con- 
tact, and  there  is  damp,  in  three  months  a  hole  will  be  eaten  through.  Generally  speak- 
ing, for  the  best  roofs  on  the  Continent,  zinc  nails  are  used  for  the  boarding,  and  all  iron 
work,  where  necessary,  and  if  used  at  all,  is  galvanized.  Or  where  iron  nails  are  used 
for  boarding  they  have  small  heads,  and  are  hammered  well  into  the  wood  so  as  to  be 
buried,  and  a  little  cement  or  slopping  is  frequently  rubbed  in  over  them.  Practice  has 
found  that  the  nails  thus  used  rarely  do  any  mischief,  and  as  the  zinc  nails  require  cer- 
tain care  and  take  more  time,  and  are  dearer  than  the  iron,  I  found  that  in  Paris,  at  all 
events,  the  iron  were  used  frequently,  but  always  with  the  above  precautions. 

"  I  could  not  discover  that  the  contact  of  lead  was  injurious,  but  it  is  considered  to 
be  better  avoided. 

"Impure  zinc  being  brittle  will  crack  when  turned  up  against  the  rolls,  or  it  will  break 
off  entirely,  and  the  builder  who  saves  something  in  first  cost,  is  quite  likely  to  lose  more 
in  the  end  from  waste. 

"  The  second  set  of  defects  to  which  I  have  alluded,  and  other  modifications  of  them, 
will  be  referable  to  ignorant  construction:  they  none  of  them  exist  where  proper  know- 
ledge has  been  exercised  in  this  respect,  and  the  one  object  to  be  kept  in  view  is  to  per- 
mit perfect  freedom  to  the  sheets,  to  confine  them  no  where,  and  to  separate  lengths  of 
guttering,  and  any  other  portions  of  a  roof  requiring  to  be  made  in  long  pieces,  as  much 
as  possible. 

"  Eaves  gutters  should  be  made  in  short  lengths,  bent  in  the  direction  of  the  way  in 
which  the  sheet  has  been  rolled  and  soldered  ;  the  solder  put  between  the  sheets  and  one 
sheet  lapping  over  the  other  ;  they  must  not  of  course  be  screwed  to  the  rafter's  feet — 
a  practice,  by  the  way,  which  occasions  a  constant  failure  in  the  joints  of  iron  eaves 
gutters.  Wherever  a  down  pipe  comes,  there  should  be  a  stopped  end  in  the  gutter, 
and  the  gutter  should  never  be  continued  longer  than  possible  in  one  piece:  where  it  is 
laid  behind  a  parapet,  as  in  all  the  new  and  magnificent  buildings  in  Paris,  a  separate 
piece  of  flashing  will  disconnect  it  wholly  from  the  sheeting  on  the  roof.  For  guttering, 
the  gauge  used  should  be  increased  in  proportion  to  length,  say  No.  14  for  10  feet.  No. 
1.5  for  20  feet,  and  so  on  up  to  No.  18.  There  should  be  a  proper  substance  in  all  cases. 
No.  14  is  ample  for  London  ;  in  Germany  it  is  customary  to  use  a  less  thickness. 

"  The  choir  of  the  cathedral  at  Cologne  is  covered  with  Silesian  zinc.  The  old  lead 
was  defective  and  was  removed,  and  the  zinc  substituted  by  Herr  Zwirner,  in  1829.  The 
gutters  are  zinc:  it  is  laid  in  the  old  way  without  wooden  rolls  or  fillets, as  is  the  custom 
still  in  Germany.  Herr  Zwirner,  the  architect  to  the  Royal  Commission,  informs  me 
'  that  zinc  is  now  commonly  used  for  roofs  in  the  whole  of  Germany,'  and  that  all  his 
practice  has  taught  him  '  the  solidness  and  closeness  of  a  well-constructed  zinc  roof.' 

"Oak  boarding  will  spoil  the  zinc,  and  the  fir  should  be  dry;  the  boards  laid  with  an 
aperture  of  about  half  an  inch  between  each  ;  if  they  are  damp,  as  much  oxidation  will 
take  place  on  the  underside  of  the  zinc  as  on  the  top  of  it. 

"A  good  way  of  laying  flats  in  some  situations  is  without  rolls,  but  with  sunk  gutters 
between  the  sheets,  with,  in  fact,  inverted  rolls,  which  form  gutters;  for  London,  how- 
ever, I  would  recommend  the  ordinary  way,  as  the  small  gutters  are  liable  to   be  filled 
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with  blacks  and  soot  if  neglected.  In  forming  laps  care  must  be  taken  to  prevent  the 
water  from  ascending,  by  capillary  attraction  ;  there  must  either  be  space  enough  to  pre- 
vent the  drops  tiuis  rising,  or  tlie  end  of  one  sheet  must  touch  aitog(!ther,  and  that  of  the 
other  be  kept  well  away;  and  this  is  found  the  best  mode,  and  the  least  open  to  careless 
treatment  by  workmen. 

"The  thicker  the  zinc,  the  less  its  expansion  and  contraction.  And  I  find  as  follows, 
in  a  rejjort  made  to  the  Academy  of  Sciences,  by  the  director  of  the  Conservatoire  des 
Arts  et  Metiers,  a  government  institution  existing  in  the  Kue  St.  Martin,  to  inquire  into 
scientific  inventions,  civil  engineering,  and  all  constructive  science  : — 

"  '  It  appears  from  actual  experiment,  that  the  oxidation  j)roceeds  for  about  four  years, 
gradually  diminishing  after  the  first  three  months,  and  that  it  then  hardens  into  a  pro- 
tecting coat  ('email')  of  a  dark  grey  color,  preserving  tile  metal  beneath  from  any  fur- 
ther deterioration.'  And  it  concludes  by  saying,  'that  it  becomes  evident  that  as  a  sheet 
of  zinc  exposed  to  the  atmosphere  for  a  series  of  j'ears  loses  little  or  nothing  of  its  weight 
or  thickness,  and  as  its  surface  remains  hard  and  polished,  like  enamel,  it  may  be  fairly 
deduced  that  the  following  years  are  not  likely  to  occasion  any  alteration,  and  therefore 
that  zinc  will  be  placed  in  the  same  condition  as  bronze,  which  is  j)rotected  by  its  'pat- 
tine'  for  ages.'  " 

Amongst  new  works  in  Paris,  Mr.  Edmcston  mentions — 

"  The  new  markets,  constructed  of  iron,  under  the  direction  of  M.  Ballard,  architect, 
in  18.56.  These  great  roofs  are  covered  wholly  with  zinc,  No.  14  gauge,  the  gutters 
being  No.  16,  the  whole  in  perfect  condition,  except  in  one  place,  where  some  undula- 
tion has  occurred  in  consequence  of  the  workmen  having  confined  the  metal  by  solder 
very  needlessly,  because  a  little  extra  labor  was  necessary  to  lay  the  zinc  properly:  the 
down  pipes  are  of  zinc  No.  14. 

"Also  the  entire  roofs  of  the  magnificent  houses  forming  the  Boulevard  de  Sebastopol, 
the  new  mansions  in  the  Cham|)s  Elysees,  the  new  part  of  the  Louvre,  in  which  the 
flats  of  the  zinc  and  the  curbs  only  of  slate;  the  roof  of  the  Hotel  de  Villa  ;  the  roof  of 
the  Church  of  St.  Clothilde;  and,  in  fact,  nearly  every  roof  formed  in  Paris  within  the 
last  fifteen  years." 

He  mentions, — 

"  That  while  cement  does  no  injury  to  the  zinc,  the  lime  of  Paris  destroys  it,  and  that 
when  cisterns  or  other  zinc  constructions  are  confined  with  brick-work,  in  mortar,  the 
custom  is  to  fill  in  round  them  with  earth  so  as  to  protect  the  zinc  from  the  lime." 

A  report  of  a  committee,  appointed  b  j  the  Central  Society  of  Archi- 
tects in  Paris,  recommends, — 

"  That  zinc,  which  was  at  first  rejected,  but  is  now  so  generally  used,  should  be  ap- 
plied with  great  care,  as  certain  precautions,  very  simple,  but  never  to  be  overlooked,  are 
indispensable  :  thus  contact  with  plaster,  which  contains  a  destructive  salt,  is  to  be 
avoided  ;  also  contact  with  iron,  which  is  very  injurious,  and  liable  to  cause  a  rapid 
oxidization  :  eaves  guttcis  should  always  be  supported  by  galvanized  brackets,  and  no 
gutter  or  sheet  zinc  should  be  laid  on  oak  boards.  ' 

Mr.  Edmeston  deduces  from  these  facts  and  independent  inquiries, 
that  it  is  impossible  lono-cr  to  contend — 

"  That  zinc  is  other  than  a  valuable  and  excellent  material  for  building  purposes,  too 
important  to  be  overlooked,  and  worthy  of  a  more  extended  use  and  of  a  belter  apprecia- 
tion than  it  has  yet  received  with  us." 


Experiments  on  tlie  Strength  of  Cast  Iron  Girders/''  By  J.  G.  Lynde, 

M.  1.  C.  E.,  F.  G.  8. 

The  following  paper  was  read  at  the  Manchester  Literary  and  Phi- 
losophical Society,  Nov.  1,  1859. 

The  beams  experimented  on  were  eighty-nine  in  number,  and  were 
cast  by  Mr.  Mabon,  at  the  Ardwick  Iron  AV^orks,  Manchester,  from 
iron  of  the  following  descriptions : — 

*  From  the  Mechanics'  Magazine,  Dec,  1S59. 
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One  charge  of  the  cupola  consisted  of 

12    cwt.  Goldendalc,  Staffordshire. 


12     ' 

Lane  End. 

12     ' 

Ormesby,  Yorkshire. 

12     ' 

Blair,  Scotch. 

12     ' 

Cnlder,     " 

All  No.  3  hot  blast  iron 

12     ' 

'       Scrap. 

Tons. 

Cwt. 

31 

8  the 

deflection  was 

42 

16 

»' 

46 

12 

« 

50 

8 

« 

54 

4 

(t 

58 

0  the  beam  broke, 

The  beams  were  cast  on  their  sides,  and  were  a  very  good  sample 
of  workmanship. 

The  section  of  each  beam  was  of  the  form  recommended  by  Profes- 
sor Hodgkinson,  and  upon  which  his  formulae  were  based ;  the  total 
depth  of  the  beam  in  the  centre  was  24J  inches,  and  at  the  ends  20 
inches;  the  bottom  flanch  was  15  inches  wide,  and  2^  inches  thick; 
the  vertical  part  of  the  beam  was  1^  inch  thick ;  and  the  top  flanch 
was  4|  ins.  wide,  and  1^  ins.  thick ;  the  total  length  of  the  beam  was 
34  feet  6  inches,  and  the  distance  between  the  supports  was  30  feet 
9  inches;  the  weight  of  the  beam  was  3  tons  8  cwt.  1  qr. 

One  of  the  beams  was  tested  up  to  the  breaking  weight  with  the 
following  results: — 

With  a  load  in  the  centre  of — 

Inch. 

•87. 

.       2-00. 

2-25. 
.       2-56. 

2-70. 

the  ends  springing  back  from  each  other  2  feet  3  inches,  the  fracture 
indicating  a  good  sound  casting. 

There  was  no  permanent  set  observable  in  any  of  the  experiments, 
until  the  breaking  weight  was  applied,  the  beam  being  allowed  to  re- 
cover itself  on  the  removal  of  the  load  in  each  case. 

Each  of  the  remaining  beams  was  tested  with  a  load  of  20  tons  in 
the  centre,  the  deflection  varying  from  -|  to  f  of  an  inch. 

The  calculations  for  the  streno;th  were  based  on  the  followinfr  for- 
mulffi,  given  by  Professor  Hodgkinson  in  his  "Experimental  Researches 
on  the  Strength  and  Properties  of  Cast  Iron:" — 

Eirst  formula,  art.  146 : 

Let  w=the  breaking  weight  in  tons  placed  on  the  centre  of  the 
beam, 

a=the  area  of  the  bottom  flanch  in  inches, 

cZ=the  total  depth  of  the  beam  in  inches, 

Z=the  length  between  the  supports  in  feet, 

2-166  flc? 
then  w= 

In  this  case  rt=36* 

d=  24-25, 

Z  =30-75, 
"which  gives  60-09  tons  as  the  breaking  weight  of  the  beam. 
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The  second  formula,  art.  147,  takes  into  account  the  thickness  of 
the  vertical  part  of  the  beam,  and  is  as  follows : — 

Let  w=the  breaking  weight  in  tons  placed  on  the  centre  of  the 

beam, 
I  =the  length  between  the  supports  in  feet, 
b  =the  breadth  of  the  bottom  ilanch  in  inches, 
ft'=sthe  thickness  of  the  vertical  part  in  inches, 
d  =the  whole  depth  in  inches, 

ti'=the  depth  from  the  top  of  the  beam  to  the  upper  side  of  the 
bottom  flanch  in  inches, 


then  yi=^(bd^—{h—l>)d'A 


In  this  case  I  =30-75, 

h  ==15- 
¥=  1-5, 
(^=  24-25, 
£^'=22-03, 
which  gives  62-19  tons  as  the  breaking  weight  of  the  beam. 

The  actual  breaking  weight  being  58  tons,  it  wouUl  appear  that  the 
constant  co-efficient  assumed  is  in  each  instance  too  high  for  the  quali- 
ty of  iron  of  which  these  beams  were  cast.  This  result  appears  to 
have  been  anticipated  by  Professor  Hodgkinson  in  the  case  of  large 
beams;  and  in  one  of  his  experiments,  art.  147,  on  a  beam  cast  for 
Messrs.  Marshall  and  Co.,  of  Leeds,  he  gives  -625  as  the  co-efficient, 
which  agrees  with  the  result  of  this  experiment. 

Applying  this  co-efficient  to  Professor  Hodgkinson's  formulse,  they 
will  be  as  follows : — 

^-    ,  f         ,             2-05  rtc? 
rirst  lormula,  w= — 

•625/  \ 

Second  formula,  W=--y-  (  d  ¥ — {h — h')d'^  j  * 

The  first  of  these  would  give  58-2  tons,  and  the  second  58-31  tons, 
as  the  breaking  weight;  either  of  which  calculations  would  be  suffi- 
ciently correct  for  any  practical  purpose. 


Claim  to  the  Invention  of  Huyifs  Steam  Boiler. 

To  the  Editor  of  the  Journal  of  the  Franklin  Institute. 

Sir  : — In  the  London  Engineer  of  Nov.  30,  and  in  a  recent  num- 
ber of  the  Practical  Mechanic  s  Magazine^  will  be  seen  a  description 
and  cut  of  a  boiler  patented  Feb.  14,  1859,  by  Mr.  Thomas  Hunt,  of 
Crewe,  England,  which  is  substantially  the  same  as  that  patented 
and  put  in  use  by  Capt.  R.  F.  Loper,  of  this  city.  The  Patent  Office 
Report  for  1849,  and  the  Journal  of  the  Franklin  Institute  of  same 
year,  Vol.  xviii,  Third  Series,  contain  the  specification  and  claim, 
which  are : 

"  The  object  of  my  invention  is,  so  to  construct  a  boiler  as  to  cause  the  products  of 
combustion  from  the  furnace  or  furnaces  to  divide  into  two  parts,  and  again  commingle 
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alternately  through  a  series  of  labyrinth  flues,  against  the  sides  of  which  they  are  caused 
to  impinge  many  times  in  the  course  of  their  passage  through  the  boiler." 

A  modification  of  this  plan  is  had  by  placing  a  series  of  vertical 
tubes  in  the  flues. 

Claim. — "What  I  claim  as  new,  is  constructing  the  boiler  in  the  manner  described, 
by  the  employment  of  a  series  of  central  and  side  water  tables,  forming  a  flue  in  which 
the  gases  are' alternately  divided  and  commingled,  in  the  manner  and  for  the  purpose 
set  forth." 

Shortly  after  the  issuing  of  the  patent,  two  boilers  -were  built  upon 
his  plan,  for  Capt.  Loper,  at  the  works  of  Messrs.  Reaney,  Neafie  & 
Co.,  from  draAvings  made  by  the  writer,  and  placed  one  on  board  the 
steam  barge  Hector,  and  the  other  on  the  tug  Cliarles  R.  Haswell, 
where  they  are  still  in  use  from  present  accounts,  and  giving  satisfac- 
tion. The  latter  boat  has  two  cylinders  of  12  ins.  bore,  12  ins.  stroke; 
carrying  steam  for  half-stroke,  and  making  about  100  revolutions  per 
minute.  The  boiler  of  this  boat  was  the  first  made.  The  dimensions  are 
not  remembered,  but  it  is  quite  small ;  nevertheless,  the  flues  are  of 
sufiicient  size  to  admit  of  access  for  cleaning  and  repairs. 

The  Hector  has  one  cylinder  18  ins.  diameter,  24  ins.  stroke,  carry- 
ino-  steam  for  half-stroke,  and  making  75  to  80  revolutions  per  minute. 
Her  boiler  is  12  ft.  long,  6  ft.  6  ins.  wide  and  high;  furnace  3  ft.  6  ins. 
lonfT,  by  5  ft.  6  ins.  wide  in  the  clear.  The  balance  of  the  boiler  con- 
tains the  flues  and  water  legs,  thus :  The  water  leg  forming  the  back 
of  the  furnace,  is  6  ins.  in  clear,  and  has  an  opening  in  the  middle, 
rising:  from  grate  bars  to  crown  of  furnace,  of  18  ins.;  then  comes  the 
flue  about  13  ins.  in  clear;  then  a  water  leg  of  5|-  ins.  in  clear,  with 
a  flue  on  each  side  between  it  and  the  sides  of  the  boiler,  of  10  ins. 
wide,  and  extending  from  water  bottom  to  crown ;  then  a  flue  of  13  ins. 
a^ain  succeeded  by  Avater  legs  of  5  ins.  in  clear,  extending  from  the 
sides  towards  each  other,  with  a  passage  of  15  ins.  between  them,  and 
so  on;  the  water  legs  diminishing  by  half  inches  as  they  approached 
the  back  end  of  the  boiler ;  but  the  flues  are  made  of  the  same  size 
to  permit  of  access. 

In  addition,  a  row  of  return  flues  about  5|  ins.  in  diameter,  was 
placed  above  the  water  legs  in  order  to  determine  the  efficiency  of  the 
boiler  with  an  increased  amount  of  surface,  compared  with  that  in  the 
C  H.  Haswell,  in  which  the  temperature  of  the  escaping  gases  was 
considered  to  be  too  high ;  the  small  size  of  the  boiler  compelling  a 
sacrifice  of  heat-absorbing  surface,  in  order  to  get  flues  of  such  a  size 
as  would  afi'ord  a  passage  through  them  for  examination  and  cleaning. 
As  expected,  a  gain  resulted  from  the  addition  of  flues.  The  uptake 
was  not  in  danger  of  being  overheated  by  hard  firing,  whilst  it  proved 
that  the  boiler  could  be  shortened,  thus  saving  valuable  freighting- 
space.  The  Patentee  did  not  strongly  advocate  the  introduction  of  the 
orif^inal  form,  his  preferences  being  for  that  with  the  vertical  tubes  in 
the  flues ;  hence,  it  was  not  placed  upon  any  other  boats  than  those 
named,  whilst  the  modified  type  was  put  upon  several  steam  barges 
plying  between  Philadelphia  and  New  York,  where  it  proved  to  be 
both  economical  and  efiicient. 
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This  claim  is  not  intended  to  detract  from  the  merit  of  Mr.  Hunt, 
as  an  inventor,  as  he  no  doubt  is  not  aware  of  his  having  been  antici- 
pated ;  but  simply  to  show  that  the  priority  of  design  and  introduction 
to  active  use,  belong  to  Capt.  Loper.  .     J. 
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Proposed  remedial  alterations  of,  and  additions  to,  the  present  Law 

regulating  the  grant  of  Letters  Patent  for  Designs. 

By  H.  lIowsON. 

By  the  third  section  of  an  Act  approved  August  29th,  1842,  "in 
addition  to  an  Act  to  promote  the  Progress  of  Science  and  the  Useful 
Arts,  and  to  repeal  all  acts  and  parts  of  acts  heretofore  made  for  that 
purpose,"  a  new  class  of  objects,  for  which  no  protection  had  been  pre- 
viously afforded  by  legislative  enactments,  was  made  the  subject  of  Let- 
ters Patent,  the  duration  of  which  is  for  seven  years;  the  fees  being  fif- 
teen dollars. 

These  patents  are  for  new  and  original  designs  applied  to  any  manu- 
facture, whether  of  metal  or  other  material,  tlie  act  taking  no  cog- 
nizance of  any  peculiar  advantages  or  utility  which  the  object  may 
possess,  or  of  any  process  or  art  by  which  the  form  or  ornamentation 
of  the  object  is  produced. 

The  ornamental  articles  of  manufacture  which  would  form  appro- 
priate subjects  for  this  class  of  patents,  are  so  numerous  that  it  would 
be  a  difficult  matter  to  classify  them,  and  yet  how  few  manufacturers 
of  such  articles  avail  themselves  of  a  law  which  was  evidently  enacted 
for  their  especial  benefit !  How  few  instances  of  new  ornamental 
fabrics,  new  styles  of  jewelry,  or  other  objects,  the  merits  of  which 
depend,  for  the  most  part,  on  their  ornamentation  and  pattern,  are  to 
be  found  in  the  list  of  patents  for  designs  ! 

It  cannot  be  supposed  that  the  manufacturers  of  such  articles  have 
no  desire  to  maintain  a  brief  monopoly  of  their  productions  and  a  pro- 
tection against  copies  and  imitations  of  their  w'ares  by  rival  manufac- 
turers. 

How  is  it,  then,  that  they  so  seldom  avail  themselves  of  the  protec- 
tion which  the  Act  of  1842  is  presumed  to  afford? 

The  cause  of  this  cannot  be  attributed  to  any  indifference  or  neglect 
on  the  part  of  the  manufacturers,  but  to  some  radical  defect  in  the  law. 

A  lengthened  experience  as  a  Patent  attorney  has  convinced  the 
writer  that  such  is  the  case ;  and  that  the  defects  are  a  source  of  gene- 
ral complaint,  and  that  the  law  is  generally  unpopular. 

The  Act  has  been  declared  to  be  ambiguous  by  more  than  one  good 
legal  authority,  and  its  ambiguity  has  been  frequently  admitted  by  the 
authorities  of  the  Patent  Office. 

The  defects  of  the  Act  regulating  the  grant  of  Letters  Patent  for 
designs  may  be  classed  under  two  general  heads. 

First,  the  duration  of  the  patent  and  the  amount  of  fees  are  the 
same  for  every  ornamental  article  of  manufacture,  and  this,  it  is  be- 
lieved, is  the  main  imperfection  of  the  law. 
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Secondly.  The  law  affords  a  very  doubtful  protection  against  in- 
fringers on  a  patented  design. 

It  is  proposed  to  devote  the  present  paper  to  the  discussion  of  the 
defect*  arising  from  the  uniformity  in  the  charges  for  and  the  dura- 
tion of  the  time  of  patents  for  designs,  and  to  suggestions  as  to  the 
most  appropriate  remedies,  leaving  the  inquiries  as  to  the  insecurity 
of  this  class  of  patents  for  a  future  communication. 

It  is  contended  that  for  some  ornamental  articles,  a  patent  of  seven 
years'  duration  is  too  short,  and  for  other  articles  too  long. 

In  order  to  demonstrate  this  clearh',  it  will  be  necessary  to  discuss 
the  subject  in  reference  to  two  objects  of  a  very  different  nature. 

A  desif^n  for  an  ornamental  stove  and  a  fabric  of  a  new  and  orna- 
mental pattern,  will  be  appropriate  selections  for  this  purpose. 

Under  the  present  law,  the  patent  will  endure  for  seven  years  and 
the  fee  will  be  fifteen  dollars  in  both  cases. 

Now,  in  getting  up  a  new  design  for  a  stove,  the  manufacturer  must, 
in  the  first  place,  be  possessed  of  a  well  cultivated  taste,  a  readiness  for 
producing  figures  and  ornaments  of  pleasing  effect. 

In  the  second  place,  he  must  be  in  possessoin  of  the  requisite  capi- 
tal to  meet  the  expenses. 

In  preparing  a  new  design  for  a  stove,  it  is  necessary  to  make  three 
or  four  sizes;  the  patterns  for  these  cost  one,  two,  or  even  three  thou- 
sand dollars,  according  to  the  nature  and  extent  of  the  ornamentation. 

Is  there  any  just  reason  why  a  new  and  original  ornamental  manu- 
facture which  requires  such  an  outlay  as  this,  which  demands  no  small 
amount  of  taste  and  artistic  skill,  should  be  protected  by  a  patent  of 
onlv  seven  years'  duration,  Avhile  trifling  mechanical  devices,  many  of 
them  of  doubtful  merit,  requiring  but  little  outlay,  and  the  exercise  of 
very  limited  inventive  faculties,  are  protected  by  a  patent  of  fourteen 
years'  duration  ? 

It  may  be  argued  that  in  one  case  the  object  relates  to  ornaments 
of  no  intrinsic  value;  whereas  the  object  in  the  other  case  is  for  the 
accomplishment  of  some  useful  end,  and  that  one  object  is,  therefore, 
a  more  appropriate  subject  for  legislative  protection  than  the  other. 

This  would  be  a  very  contracted  view  of  the  matter. 

It  is  true  that  the  production  of  an  original  ornamental  design  and 
the  invention  of  a  new  machine,  art,  or  composition  of  matter,  require 
different  mental  capacities,  but  both  are  of  equal  value  to  a  civilized 
community. 

Ingenuity  and  art  go  hand  in  hand  together;  both  have  an  equal 
demand  on  the  fostering  care  of  the  government;  as  much,  and  per- 
haps more,  time  and  labor  are  expended  in  the  production  of  orna- 
mental articles  of  manufacture  which  are  fit  subjects  for  patents  for 
designs,  as  in  the  construction  of  appliances  which  can  be  protected 
bv  the  ordinary  class  of  patents.  ^Vhy  then  should  the  laws  make  an 
invidious  distinction  between  the  inventor  and  the  artist?  Why  should 
the  laws  say  to  the  designer  of  jewelry,  "You  can  have  a  seven  years' 
patent  for  your  design  for  a  bracelet,"  and  to  the  inventor,  "You  can 
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have  a  fourteen  years'  patent  for  your  device  which  forms  the  fasten- 
ing for  the  same  bracelet." 

It  is  an  anomalous  law  which  restricts  the  duration  of  a  patent  for 
a  design  to  seven  years,  because  it  is  a  superfluous  ornament,  and  pro- 
tects the  fastening,  on  the  ground  that  it  is  a  mechanical  device  for  se- 
curing the  same  superfluous  ornament.  There  can  be  no  just  reason 
Avhy  the  designer  should  not  be  allowed  to  protect  his  production  for 
the  same  length  of  time  as  the  inventor. 

The  framers  of  the  Act  of  1842  had,  doubtless,  no  intention  of  legis- 
lating to  the  injury  of  the  artist ;  they  may  have  been  actuated  by 
every  desire  to  encourage  art  in  deciding  upon  the  reduced  term  for 
the  duration  of  this  class  of  patents  and  the  reduced  fees,  thinking 
that  it  would  meet  the  wishes  and  requirements  of  the  designers  them- 
selves. 

They  appear,  however,  to  have  lost  sight  of  the  fact  that  the  law 
must  have  an  unequal  bearing  on  the  producers  of  different  ornamental 
articles. 

To  return  to  the  manufacture  of  ornamental  stoves.  It  has  been 
already  remarked  that  the  preparation  of  the  patterns  is  a  most  costly 
matter;  so  great  is  the  original  outlay  that  every  stove  manufacturer 
would  be  glad  to  secure  his  design  for  double  the  length  of  time  at 
present  allowed,  by  the  payment  of  additional  fees. 

It  is  well  known  that  small  manufacturers,  men  with  neither  taste, 
enterprise,  nor  capital,  are  in  the  habit  of  waiting  for  the  expiration  of 
a  patent  of  a  popular  and  elaborately  carved  stove,  and  after  this  ex- 
piration, of  purchasing  a  stove,  using  the  plates  for  patterns,  and  fur- 
nishing them  to  the  public  to  the  injury  of  the  original  producers. 

If  a  stove  will  retain  its  popularity  for  twelve  or  fourteen  years,  Avho 
should  reap  the  benefit  of  that  popularity?  Surely  not  the  piratical 
foundryman,  who  not  only  makes  a  fac-simile  of  the  stove,  but  actually 
uses  the  plates  for  patterns;  but  the  original  designer  or  producer,  the 
man  who  can  command  the  necessary  artistic  talent,  the  capital  to  turn 
that  talent  to  account,  and  the  business  tact  and  enterprise  which  en- 
able him  to  furnish  the  public  with  a  highly  ornamental  article  of 
utility,  at  a  comparatively  small  cost. 

An  extended  intercourse  with  stove  manufacturers  enables  the  writer 
to  assert  that  quite  as  many  patents  would  be  obtained  for  designs  for 
stoves  at  a  charge  of  $30  government  fee,  as  are  now  procured  at  a 
cost  of  $15;  provided  the  duration  of  the  patent  could  be  increased  iu 
proportion. 

If  the  duration  of  a  patent  for  a  design,  however,  be  fixed  at  four- 
teen years  and  the  fees  at  $30,  the  law,  while  it  worked  to  the  advan- 
tage of  stove  manufacturers,  would  bear  injuriously  and  unjustly  on 
manufacturers  of  other  ornamental  articles. 

The  producer  of  the  ornamental  fabric  would  deem  it  a  great  hard- 
ship if  he  was  compelled  to  pay  $30  for  the  protection  of  a  design 
which  would,  most  probably,  be  out  of  fashion  in  two  or  three  years. 

For  a  class  of  ornamental  articles,  the  sale  of  which  depends  on  the 
caprices  of  fashion,  the  duration  of  the  patent  as  at  present  fixed  by 
law  (seven  years)  is  too  long,  and  the  fees  ($15)  too  large. 
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It  is,  for  the  most  part,  the  amount  of  fees  demanded  which  has 
hitherto  prevented  manufacturers  of  an  extensive  cLtss  of  ornamental 
goods  from  availing  themselves  of  the  protection  which  the  present 
law  affords. 

Could  the  manufacturer  of  the  ornamental  fahrics  obtain  a  patent 
for  three  years  by  p:iying  a  government  fee  of  ^5,  $6,  or  $7,  there  can 
be  no  doubt  that  numbers  would  avail  themselves  of  an  opportunity 
which  they  had  hitherto  neglected  on  the  ground  of  economy. 

It  appears  to  the  writer,  that  a  very  simple  alteration  of  that  part 
of  the  law  which  regulates  the  duration  of  time  and  the  amount  of  fees 
for  patents  for  designs  would  meet  the  exigencies  of  all  manufacturers 
of  ornamental  articles. 

The  proposed  alteration  is,  to  establish  three  classes  of  patents,  as 
follows : 

First  class,  duration  14  years,  fee,  $30-00 

Second  "  "         7 "  "  "      15-00 

Third      "  "         U  "  "       8-00 

Then  will  arise  the  question — "who  shall  have  the  power  of  classify- 
ing the  different  ornamental  articles  which  form  the  application  of 
patents  for  designs?" 

Not  the  authorities  of  the  Patent  Office,  for  this  would  be  too  arbi- 
trary a  measure,  and  one  which  would  give  rise  to  tedious  and  expen- 
sive correspondence  between  the  applicants  and  the  Office,  and  would 
be  a  certain  source  of  much  dissatisfaction. 

Let  the  producers  or  applicants  themselves  select  the  class  under 
which  they  desire  the  patent  to  be  granted. 

This  is  a  power  which  may  be  safely  entrusted  into  their  hands. 

The  stove  manufacturer  will  deem  it  to  his  interest  to  select  the  first 
class  ;  the  designer  of  a  bust  of  some  popular  character,  thinking  that 
his  production  will  retain  its  popularity  for  seven  years,  might  select 
the  second  class. 

The  weaver,  and  wall-paper  manufacturer,  owing  to  the  sudden 
changes  in  the  fiishion  of  their  productions,  would  doubtless  select  a 
patent  of  the  third  class. 

After  the  patent  has  been  granted  for  the  time  selected  by  the  ap- 
plicant, he  should  be  allowed  no  extension  of  this  time;  he  should  have 
no  right  to  transfer  his  patent  of  the  third  class  to  that  of  the  second 
or  first  class,  by  the  payment  of  additional  fees;  should  such  a  course 
be  allowed,  it  would  certainly  give  rise  to  much  extra  labor  in  the 
Patent  Office,  much  confusion  and  constant  litigation. 

If  an  applicant  has  selected  for  his  production  a  three  years'  pa- 
tent, and  subsequently  discovers  that  the  design  patented  will  retain 
its  popularity  for  a  longer  period  than  he  expected,  no  fnult  could  be 
found  with  the  law,  as  it  afforded  him  an  opportunity  of  selecting  a 
longer  term ;  the  blame  rests  with  himself,  and  his  own  want  of  fore- 
sight. 

The  law,  too,  should  compel  the  patentee  to  mark  the  article  pa- 
tented, not  only  with  the  date  of  the  patent,  but  with  the  class  under 
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^hicli  it  has  been  issued,  so  tliat  the  public  may  be  aware  of  its  true 
.  nature  and  extent. 

Should  such  modifications  be  established,  it  would  be  but  an  act  of 
justice  to  introduce  a  provision  by  which  the  holders  of  unexpired 
patents  for  designs  granted  under  the  old  law,  might,  by  the  pay- 
ment of  the  extra  fees,  have  their  patents  extended  to  fourteen  years 
from  the  date  of  the  original  grant. 

"Whenever  any  sweeping  modification  in  the  law  regulating  the  grant 
of  Letters  Patent  is  contemplated,  there  are  three  points  to  be  con- 
sidered in  connexion  with  the  proposed  alterations. 

First.  How  will  it  aff"ect  tlie  public  ? 

Secondly.  "What  eff"ect  will  it  have  on  the  manufacturer?  and 

Thirdly.  "Will  it  tend  to  increase  or  diminish  the  revenues  of  the 
Patent  Office? 

"What  effect  will  the  alterations  suggested  above,  have  as  regards  the 
interests  of  the  general  public  ? 

A  manufacturer  of  ornamental  articles,  whose  productions  can  be 
protected  at  a  trifling  cost,  will  have  some  inducement  for  calling  into 
play  superior  skill,  and  a  higher  class  of  art,  knowing  that  tlie  mo- 
nopol^^  will  prove  an  ample  re-payment  for  the  outlay  and  exertion ; 
the  rival  manufacturer  will  endeavor  to  outstrip  his  neighbor  in  pro- 
ducing articles  of  a  superior  and  more  attractive  design. 

Thus  would  the  demand  for  labor  be  increased,  the  cultivation  of 
the  higher  branches  of  art  be  stimulated,  and  the  restless  demands  of 
the  public  for  constant  changes  in  all  ornamental  articles  be  satisfied. 

It  will  be  needless  to  remark,  that  the  manufacturers  and  producers 
must  be  benefited  by  the  above  alterations;  the  benefit  being  especially 
felt  by  the  manufacturers  of  stoves  and  other  metal  ornaments; — 
smaller  manufacturers  of  this  class  of  articles  will,  no  doubt,  continue 
to  use  as  patterns  the  castings  from  the  original  design,  even  after  the 
expiration  of  a  patent  of  fourteen  years. 

But  the  alteration  Avill,  at  least,  allow  the  original  designer  to  effect 
sales  sufficient  to  repay  him  for  the  outlay  before  the  piratical  foun- 
dryman  can  deprive  him  of  his  monopoly. 

What  effect  will  the  proposed  alterations  have  on  the  revenues  of 
the  Patent  Office  ? 

As  many,  or  perhaps,  more  patents  for  designs  for  stoves  would  be 
granted  under  fees  of  ^30,  as  have  hitherto  been  issued  under  fees  of 
$15,  so  that  the  revenue  arising  from  this  class  of  ornamental  articles 
would  be  at  least  doubled,  without  the  demand  of  any  extra  labor  on 
the  part  of  the  Patent  Office  clerks. 

Then  the  alterations  would  open  a  channel  for  a  further  revenue 
arising  from  patents  of  the  second  and  third  class. 

It  is  impossible  to  estimate  the  probable  number  of  applications  of 
the  third  class  of  patents,  but  it  is  very  certain  that  as  soon  as  the 
producers  became  aware  of  the  facilities  which  the  law  afforded  for 
protecting  their  productions  at  a  trifling  cost,  the  number  of  applica- 
tions would  be  very  large,  and  the  revenue  proportionately  increased. 

23* 
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It  is  true  that  an  extra  number  of  clerks  might  be  necessary  to  at- 
tend to  this  influx  of  patents  of  the  third  class,  but  the  salaries  of  these 
additional  clerks  would  be  but  a  fraction  of  the  revenue  derived  from 
the  additional  fees  resulting  from  the  alterations  suggested  above. 


On  Phosphorescence,  Fluorescence,  ^-e.'^  By  Prof.  Faraday. 

The  agent  understood  by  the  -word  "light,"  presents  phenomena  so 
varied  in  kind,  and  is  excited  to  sensible  action  by  such  different  causes, 
acting  apparently  by  methods  differing  greatly  in  their  physical  nature, 
that  it  excites  the  hopes  of  the  philosopher  much  in  relation  to  the  con- 
nexion which  exists  bet^yeen  all  the  physical  forces,  and  the  expecta- 
tion that  that  connexion  maybe  greatly  developed  by  its  means.  This 
consideration,  with  the  great  advance  in  the  experimental  part  of  the 
subject  which  has  recently  been  made  by  E.  Becquerel,  were  the  de- 
termining causes  of  the  production  of  this  subject  before  the  Members 
of  the  Royal  Institution  on  the  present  occasion.  The  well-known 
effect  of  light  in  radiating  from  a  centre,  and  rendering  bodies  visible 
which  are  not  so  of  themselves,  as  long  as  the  emission  of  rays  was 
continual — the  general  nature  of  the  undulatory  view,  and  the  fact 
that  the  mathematical  theory  of  these  assumed  undulations  was  the 
same  with  that  of  the  undulation  of  sound,  and  of  any  undulations 
occurring  in  elastic  bodies,  were  referred  to  as  a  starting  position. — 
Limited  to  this  effect  of  light  it  was  observed  that  the  illuminated  body 
was  luminous  only  whilst  receiving  the  rays  or  undulations.  But  super- 
added occasionally  to  this  effect  is  one  known  as  phosphorescence,  which 
is  especially  evident  when  the  sun  is  employed  as  the  source  of  light. 
Thus,  if  a  calcined  oyster-shell,  a  piece  of  white  paper,  or  even  the 
hand,  be  exposed  to  the  sun's  rays,  and  then  instantly  placed  before  the 
eyes  in  a  perfectly  dark  room,  they  are  seen  to  be  visible  after  the 
light  has  ceased  to  fall  on  them.  There  is  a  further  philosophical  dif- 
ference, which  may  be  thus  stated  ;  if  a  piece  of  white  oyster-shell  be 
placed  in  the  spectrum  rays  issuing  from  a  prism,  the  parts  will,  as 
to  illumination,  appear  red,  or  green,  or  blue,  as  they  come  under  the 
red,  green,  or  blue  rays;  whereas  if  the  phosphorescent  effect  be  ob- 
served, {.  c.  that  effect  remaining  after  the  illuminating  rays  are  gone, 
the  light  will  either  be  white,  or  of  a  tint  not  depending  upon  the  color 
of  the  ray  producing  it,  but  upon  the  nature  of  the  substance  itself, 
and  the  same  for  all  the  rays.  The  ray  which  comes  to  the  eye  in  an 
ordinary  case  of  visibility,  may  be  considered  as  that  which,  emanating 
from  the  luminous  body,  has  impinged  upon  the  substance  seen,  and 
has  been  deflected  into  a  new  course,  namely,  towards  the  eye;  it  may 
be  considered  as  the  same  ray,  both  before  and  after  it  has  met  with 
the  visible  body.  But  the  light  of  phosphorescence  cannot  be  so  con- 
sidered, inasmuch  as  time  is  introduced  ;  for  the  body  is  visible  for  a 
time  sensibly  after  it  has  been  illuminated,  which  time  in  some  cases 
rises  up  to  minutes,  and  perhaps  hours.  This  condition  connects  these 
phosphorescent  bodies  with  those  which  phosphoresce  by  heat,  as  apatite 
and  fluor-spar ;  for  when  these  are  made  to  glow  intensely  by  a  heat 

*  From  the  Lond.  Athenxum,  July,  1S59. 
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far  below  redness,  it  is  evident  that  they  have  acquired  a  state  whicli  has 
enabled  them  for  a  time  to  become  original  sources  of  light,  just  as 
the  other  phosphorescent  bodies  have  by  exposure  to  light  acquired 
a  like  state.     And  then  again  there  is  this  further  fact,  that  as  the 
Uuor-spar,  Avhich  has  been  heated,  does  not  phosphoresce  a  second  time 
when  re-heated,  still  it  may  be  restored  to  its  firyt  state  by  passing 
the  repeated  discharge  of  the  electric  spark  over  it,  as   Peaisall  has 
shown.     Then  follows  on  (in  the  addition  of  efiect  to  effect)  the  phe- 
nomena 0^ fluorescence,  and  the  fine  contributions  to  our  knowledge  of 
this  part  of  light  by  Stokes.     If  a  fluorescent  body,  as  uranium  glass, 
or  a  solution  of  sulphate  of  quinine,  or  decoction  of  horse-chestnut  bark, 
are  exposed  to  diffuse  day-light,  they  are  illuminated,  not  meixdy  abun- 
dantly but  peculiarly,  for  they  appear  to  have  a  glow  of  their  own  ;  and 
this  glow  does  not  extend  to  all  parts  of  the  bodies,  but  is  limited  to  the 
parts  where  the  rays  first  enter  the  substances.     Some  feeble  flames, 
as  that  of  h3'drogen,  can  produce  this  glow  to  a  considerable  degree. 
If  a  deep  blue  glass  be  held  between  the  body  and  the  rays  of  the  sun, 
or  of  the  electric  lamp,  it  seems  even  to  increase  the  eftect;  not  that 
it  does  so  in  reality,  but  that  it  stops  very  many  of  the  luminous  rays, 
yet  let  the  rays  producing  the  effect  pass  through.    By  using  the  solar 
or  electric  spectrum,  we  learn  that  the  most  effectual  rays  are  in  most 
cases  not  the  luminous  ones,  but  are  in  the  dark  part  of  the  spectrum; 
and  so  the  fluorescence  appears  to  be  a  luminous  condition  of  the  sub- 
stance, produced  by  dark  rays  which  are  stopped  or  consumed  in  the 
act  of  rendering  the  fluorescent  body  luminous:  so  they  produce  this 
eftect  only  at  the  first  or  entry  surface,  the  passing  ray,  though  the 
light  goes  onward,  being  unable  to  produce  the  effect  again  ;  and  this 
effect  exists  only  whilst  the  competent  ray  is  falling  on  to  the  body, 
for  it  disappears  the  instant  the  fluorescent  substance  is  taken  out  of 
the  light,  or  the  light  shut  oft"  from  it.     When  E.  Becquerel  attacked 
this  subject  he  enlarged  it  in  every  direction.     First  of  all,  he  pre- 
pared most  powerful  phosphori;  these  being  chiefly  sulphurets  of  the 
alkaline  earths,  strontia,  baryta,  lime.     By  treatment  and  selection  he 
obtained  them  so  that  they  would  emit  a  special  color  :  thus,  seven 
difterent  tubes  might  contain  preparations  which,  exposed  to  the  sun, 
or  diftused  daj'^-light,  or  the  electric  light,  should  yield  the  seven  rays 
of  the  spectrum.     The  light  emitted  generally  possessed  a  lower  de- 
gree of  refrangibility  than  the  ray  causing  the  phosphorescence ;  but 
in  some  instances  he  was  able  to  raise  the  refrangible  character  of  the 
ray  emitted  to  that  of  the  exciting  ray.    By  taking  a  given  prepara- 
tion, and  raising  it  to  difterent  temperatures,  he  caused  it  to  give  out 
different  colored  rays  by  the  single  action  of  one  common  ray;  this  va- 
riation in  power  returning  to  a  common  degree  as  the  temperatures 
of  the  phosphori  became  the  same  in  all.      He  showed  that  time  was 
occupied  in  the  elevation  of  the  phosphorescent  state  by  the  ray;  and 
also  that  time  was  concerned  in  various  degrees  during  the  emission 
of  the  phosphorescent  ray:  that  this  time,  which  in  many  cases  was 
long,  might  be  affected,  being  shortened  by  the  action  of  heat,  and 
then  the  brilliancy  of  the  phosphorescence  for  the  shortened  time  was 
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increased.  He  showed  the  special  relation  of  the  different  phosphori 
to  the  different  rays  of  the  spectrum,  pointing  out  where  the  maxi- 
mum effect  occurred ;  also  that  there  were  the  equivalents  of  dark 
bands,  i.  e.  bands  in  the  spectrum,  where  little  or  no  phosphorescence 
Avas  produced.  These  phosphori  were  many  of  them  highly  fluores- 
cent. Thus,  if  one  of  them  was  exposed  to  the  strong  voltaic  light, 
and  tlien  placed  in  the  dark,  it  was  seen  to  be  brilliantly  luminous, 
gra<luii]ly  sinking  in  brightness,  and  ultimately  fading  away  altogether : 
but  if  it  were  held  in  the  rays  beyond  the  violet  end  of  the  spectrum 
(the  more  luminous  rays  being  shut  off)  it  Avas  again  seen  to  be  beau- 
tifully luminous,  but  that  state  disappeared  the  instant  it  was  removed 
from  the  ray.  Now  this  is  fluorescence,  and  the  same  body  seemed 
to  be  both  phosphoi-escent  and  fluorescent.  Considering  this  matter, 
and  all  the  circumstances  regarding  time,  Becquerel  was  led  to  be- 
lieve that  these  two  luminous  conditions  differed  essentially  only  in 
the  time  during  which  the  state  excited  by  the  exposure  to  light  con- 
tinued; that  a  body  being  really  phosphorescent,  but  whos-e  state  fell, 
instantly,  was  fluorescent,  giving  out  its  light  while  the  exciting  ray 
continued  to  fall  on  it,  and  during  that  time  only;  and  that  a  phos- 
phorescent was  only  a  more  sluggish  body,  which  continued  to  shine 
after  the  exciting  ray  was  withdrawn.  To  investigate  this  point  he 
invented  the  phosphoroscope  ;  an  apparatus  which  may  vary  in  its  par- 
ticular construction,  but  in  which  discs  or  other  surfaces  illuminated 
by  the  sun  or  an  electric  lamp  might,  by  revolution,  be  rapidl}^  placed 
before  the  eye  in  a  dark  chamber  and  so  be  regarded  in  the  shortest 
possible  space  of  time  after  the  illumination.  By  such  an  apparatus 
Becquerel  showed  that  all  the  fluorescent  bodies  were  really  phospho- 
rescent ;  but  that  the  emission  of  light  endured  only  for  a  very  short 
time.  An  extensive  series  of  experimental  illustrations  upon  the  fore- 
going points  was  made  with  some  fine  specimens  of  phosphori,  for  which 
the  speaker  was  indebted  to  M.  Becquerel  himself.  The  phosphoro- 
scope employed  consisted  of  a  cylinder  of  wood,  one  inch  in  diameter 
and  seven  inches  long,  placed  in  the  angle  of  a  black  box  with  the 
electric  lamp  inside,  so  that  three-fourths  of  the  cylinder  were  exter- 
nal, and  in  the  dark  chamber  where  the  audience  sat,  and  one-fourth 
was  within  the  box,  and  in  the  full  power  of  the  voltaic  light.  By 
proper  mechanical  arrangements  this  cylinder  could  be  revolved,  and 
the  part  which  was  at  one  instant  within,  rapidly  brought  to  the  out- 
side, and  observed  by  the  audience.  As  the  cylinder  could  be  made  to 
revolve  300  times  in  a  second,  and  as  the  twentieth  part  of  a  revolu- 
tion was  enough  to  bring  a  sufficient  portion  of  the  cylinder  to  the  out- 
side, it  is  evident  that  a  phosphorescent  effect  which  would  last  only 
the  1-oOOOth  or  even  the  1-GOOOth  of  a  second  might  be  apparent.  All 
escape  of  light  between  the  moving  cylinder  and  the  box  was  prevent- 
ed by  the  use  of  properly  attached  black  velvet.  The  cylinder  was  first 
supplied  with  a  surface  of  Becquerel's  phosphori.  The  effect  here  was, 
that  when  by  rotation  the  part  illuminated  was  brought  outside  the  box 
it  was  found  phosphorescent.  If  the  cylinder  continued  to  rotate  it  ap- 
peared equally  luminous  all  over,  and  when  the  rotation  ceased,  or  the 
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lamp  was  extinguished,  the  light  gradually  sank  as  the  phosphores- 
cence fell.     Then  a  cylinder  having  a  surface  of  quinine  or  icsculin 
was  put  into  the  apparatus.    Whilst  the  cylinder  was  still  it  was  dark 
outside ;  but  when  revolving  witii  moderate  velocity  it  became  lumi- 
nous  outside,  ceasing  to  be   so   the  moment   the  revolution  stopped. 
Here  the  fluorescence  was  evidently  shown  to  occupy  time  :  indeed, 
the  full  time  of  a  revolution:  and  taking  advantage  of  tiiat,  the  self- 
shining  of  the  body  was  separated  from  its  illumination  within,  and 
the  fluorescence  made  to  assume  the  character  of  phosphorescence. 
Another  cylinder  was  covered  with  crystals  of  nitrate  of  uranium,  a 
hot  saturated  solution  having  been  applied  over  it  with  a  fine  brush. 
The  result  was  beautiful.     A  moderate  degree  of  revolution  brought 
no  light  out  of  the  box;  but  with  increased  motion  it  began  to  appear 
at  the  edge.     As  the  rapidity  became  greater,  the  light  spread  over 
the  cylinder,  but  it  could  not  be  carried  over  the  whole  of  its  surface. 
It  issued  as  a  band  of  light  where  the  moving  cylinder  left  the  edge 
of  the  box,  diminishing  in  intensit}"  as  it  went  on,  and  looking  like  a 
bright  flame,  Avrapping  round  half  the  cylinder.     When  the  direction 
of  revolution  was  reversed,  this  flame  issued  from  the  other  side;  and 
when  the  motion  of  the  cylinder  was  stopped,  all  the  phenomena  of 
fluorescence  or  phosphorescence  disappeared  at  once.  The  wonderfully 
rapid  manner  in  which  the  nitrate  of  uranium  received  the  action  of 
the  light  within  the  box,  and  threw  off  its  phosphorescence  outside, 
"was  beautifully  shown.     The  electric  light,  even  when  the  discharge 
is  in  rarified  media,  or  as  a  feeble  brush,  emits  a  great  abundance  of 
those  rays  which   produce  the  phenomena  of  fluorescence;  but  then  if 
these  rays  have  to  pass  through  common  glass  they  are  cut  off,  being 
absorbed  and  destroyed  even  when  they  are  not  expended  in  produc- 
ing fluorescence  or  phosphorescence.     Arrangements  can  however  be 
made  in  which  the  advantageous  circumstances  can  be  turned  to  good 
account  with  such  bodies  as  Becquerel's  phosphori  or  uranium  glass. 
If  these  be  enclosed  within  glass  tubes,  having  platinum  wires  at  the 
extremities,  and  which  are  also  exhausted  of  air  and  hermetically 
sealed,  then  the  discharge  of  a  Ruhmkorff  coil  can  be  continually  sent 
over  the  phosphori,  and  the  effects  both  fluorescent  and  phosphores- 
cent be  beautifully  shown.     The  first  or  immediate  light  of  the  body 
is  often  of  one  color,  whilst  on  the  cessation  of  tlic  discharge  the  sec- 
ond or  deferred  light  is  of  another;  and  many  variations  of  the  effects 
can  be  produced.     In  connexion  with  rarefied  media  it  may  be  re- 
marked, that  some  of  the  tubes  by  Geissler  and  others  have  been 
observed  to  have  their  rarefied  atmospheres  phosphorescent,  glowing 
with  light  for  a  moment  or  two  after  the  discharge  through  them  was 
suspended.     Since  then  Becquerel  has  observed  that  oxygen  is  ren- 
dered phosphorescent,  i.e.  that  it  presents  a  persistent  effect  of  light, 
when  electric  discharges  are  passed  through  it.     I  have  several  times 
had  occasion  to  observe  that  a  flash  of  lightning,  when  seen  as  a  linear 
discharge,  left  the  luminous  trace  of  its  form  on  the  clouds,  enduring 
for  a  sensible  time  after  the  lightning  was  gone.     I  strictly  verified 
this  fact  in  June,  1857,  recording  it  in  the  Philosopldcal  Magazine^ 
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and  referred  it  to  the  phosphorescence  of  the  cloud.  I  have  no  doubt 
that  that  is  the  true  exphmation.  Other  phenomena,  having  relation 
to  fluorescence  and  phosphorescence,  as  the  difference  in  the  light  of 
oxygen  and  hydrogen  exploded  in  glass  globes,  or  in  the  air,  were 
referred  to,  with  the  expression  of  strong  hopes  that  Becquerel's  ad- 
ditions to  that  branch  of  science  would  greatly  explain  and  extend 
them. 


On  the  Progress  of  Steam  Navigation  at  Hull.* 
By  James  Oldham,  M.  Inst.  C.  E. 

For  generations  past,  Hull  has  been  noted  for  its  Greenland  and 
Davis  Straits  fishery,  and  for  many  years  this  has  constituted  the  chief 
feature  of  the  port.  Within  the  last  two  or  three  years  steam  has  been 
put  into  successful  requisition  to  aid  the  dauntless  and  hardy  mariner 
in  the  pursuit  of  this  hazardous  calling,  and  now  we  have  several  screw 
steam  ships  employed;  and  although  some  of  them  are  fitted  with  com- 
paratively small  power,  they  have  proved  to  be  possessed  of  great  ad- 
vantage in  the  service,  and  in  some  instances  satisfactorily  to  the 
owners.  We  have  had  two  descriptions  of  steam  vessels  employed  in 
the  fishery;  the  first,  the  old  w"ooden  sailing  ships,  which  had  been 
engaged  in  the  service  for  some  years,  but  which  were  afterwards  fit- 
ted with  screw  machinery  and  auxiliary  steam  power.  The  second, 
iron-built  ordinary  screw  steam  vessels;  but  which  proved,  I  believe, 
almost  a  total  failure :  the  material  of  which  they  were  built  and  the 
want  of  strength  for  such  a  purpose  proving  them  altogether  unfit  to 
contend  with  the  severity  of  the  climate  and  rough  encounters  with  the 
bergs  and  fields  of  ice,  some  becoming  total  wrecks,  while  others  return- 
ed bruised  and  rent,  and  were  with  difiiculty  kept  from  sinking.  A  ques- 
tion here  arises,  how  far  iron  ships  are  calculated  to  bear  the  severe 
frosts  of  high  latitudes,  and  whether  wooden-built  vessels,  with  all  their 
defects,  are  not  the  best  adapted  for  encountering  such  a  climate  ? 
The  screw^  steamship  which  was  first  sent  from  Hull,  or  any  other 
place,  to  the  fishery  as  an  experiment,  was  the  Piana,  timber-built, 
355  tons  and  40  horse-power,  high  pressure,  the  property  of  Messrs. 
Brown,  Atkinson  &  Co.,  of  Hull.  This  vessel  had  been  some  time 
engaged  in  the  fishery  as  a  sailing  ship ;  but  her  spirited  owners,  think- 
ing an  important  advantage  could  be  gained,  determined  upon  the  adop- 
tion of  steam  power,  and  at  once  had  the  Plana  fitted  up  for  the  spring 
of  1857  by  Messrs.  C.  and  M.  Earle,  who  put  in  the  engines,  and  made 
the  screw  to  lift  out  in  case  of  need.  The  experiment  fully  answering 
their  expectations,  Messrs.  Brown,  Atkinson  k  Co.  bought  the  Chase, 
a  fine  American  built  ship  of  immense  strength,  and  of  558  tons.  She 
was  fitted  by  Messrs.  Martin,  Samuelson  &  Co.  with  condensing  en- 
gines of  80  horse-power,  and  dispatched  to  the  fishery  in  the  early 
part  of  1858,  and  with  good  results.  By  the  application  of  steam, 
ships  in  this  service  can  now  make  a  voyage  first  to  Greenland,  and 
afterwards  to  the  Davis  Straits.  In  the  commencement  of  this  year 
several  ordinary  iron  screw  steamers  were  dispatched  to  Greenland 

*  From  the  London  Civ.  Eng.  and  Arch.  Jour.,  Dec,  1S59. 


Progress  of  Steam  Navigation  at  Hull.  275 

viz  :  the  Corhscreiv,  Cfertrude,  Ummeline,  and  Lahaun;  the  latter 
only  of  this  class,  which  is  the  property  of  Messrs.  Bailey  &  Leetham, 
had  any  success;  but  in  consequence  of  her  great  strength  and  pecu- 
liar form,  succeeded  in  a  tolerable  way;  the  others  were  much  damaged, 
and,  as  I  have  already  remarked,  returned  in  a  bad  condition.  The  La- 
haun is  584  tons  burthen  and  40  horse-power. 

The  next  point  of  interest  connected  with  the  steam  ships  of  the 
port  of  Hull  refers  to  alterations  made  in  some  of  the  vessels.  The 
Emerald  Isle,  a  paddle  timber-built  ship  of  1835,  the  property  of 
Messrs.  Gee  &  Co.,  originally  1-35,^,^  long,  lengthened  35  feet,  with 
a  gain  of  14  inches  draft  of  water,  and  an  increased  capacity  for  100 
tons  dead  weight.  The  Sultana,  iron  screw  steam  ship  of  1855,  the 
property  of  the  same  house,  originally  150  feet  long,  lengthened  30 
feet,  with  a  gain  of  10  inches  draft  of  water,  and  an  increased  capacity 
of  about  100  tons.  It  is  interesting  to  observe  that  in  both  cases  we 
have  no  diminution  of  speed  through  the  Avater,  and  that  both  vessels 
are  improved  as  sea  boats.  Daily  experience  teaches  the  advantage 
gained,  in  almost  every  point  of  view,  by  ships  of  great  comparative 
length.  The  iron  steam-ship  Lion,  of  Hull,  formerly  a  paddle-boat 
240  feet  long,  but  now  converted  into  a  screw  steamer  by  her  owners, 
Messrs.  Brownlow,  Lumsden  &  Co.,  under  the  direction  of  Mr.  Ander- 
son, their  engineer,  exhibits  the  great  advantage  gained  by  the  altera- 
tion. Her  register  tonnage  is  690,  and  the  total  tonnage  1014.  She 
was  formerly  fitted  with  steeple  engines  of  350  horse-power,  and  had 
four  boilers,  two  before  and  two  abaft  the  engines ;  but  these  were  sub- 
stituted for  direct  action  engines  of  150  horse-power,  and  two  of  her 
old  boilers  replaced,  and  by  this  alteration  a  clear  length  of  hold  in 
midships  of  23  feet  is  gained.  She  required  before  the  conversion  650 
tons  of  coal  for  a  St.  Petersburg  voyage,  and  consumed  30  to  40  cwt. 
per  hour;  but  now  350  tons  for  the  voyage,  and  a  consumption  of  20 
cwt.  per  hour.  By  the  change  of  machinery  about  130  tons  of  dead 
weight  is  removed  from  the  ship,  and  she  is  now  able  to  carry  400  tons 
more  cargo.  Her  speed  is  also  improved  considerably;  before  the 
alteration,  when  drawing  14  feet,  the  rate  was  six  knots  and  a  half, 
but  since  the  change,  when  drawing  even  more  water,  they  can  steam 
eight  knots.  Thus,  throughout,  a  saving  in  almost  all  departments  of 
the  ship,  and  other  advantages,  have  been  effected  by  this  important 
change.  During  the  last  two  years  many  fine  steam  ships  have  been 
built  in  Hull,  and  others  are  in  process  of  building  for  English  and 
foreign  service  by  Messrs.  Brownlow,  Lumsden  &  Co.,  Messrs.  C. 
and  W.  Earle,  and  Messrs.  Martin,  Samuelson  &  Co.  The  last-named 
firm  are  making  rapid  progress  in  the  building  of  two  large  paddle 
steam  ships  for  the  Atlantic  Royal  Mail  Steam  Navigation  Com- 
pany, of  the  following  dimensions,  power,  &c. — 

Fret. 
Length  between  the  perpendiculars,  .  .  .         360 

Beam  moulded,  .  .  .  •  40 

Depth,  ......  30 

Tonnage,  builder's  measure,  .  .  .  2860 

Nominal  horse  power,  ....         800 
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These  ships  are  to  have  three  decks,  and  to  be  fitted  fore  and  aft 
for  passengers.  Speed  through  the  water,  twenty  miles  per  hour.  They 
■will  be  of  immense  strength,  and  their  build  and  form  such  as  to  insure 
their  becoming  fine  sea  boats. 

Since  the  meeting  of  the  British  Association  at  Dublin,  considerable 
advance  has  been  made  in  London  and  other  ports  in  the  application 
of  superheated  steam,  and,  I  believe,  with  great  success  and  satisfac- 
tion in  the  results;  Hull,  however,  before  taking  a  decided  step  in  this 
important  discovery,  is  anxious  to  see  and  adopt  the  best  mode  of  the 
application  of  the  principle,  being  assured  that  in  every  onward  move- 
ment it  is  better  "to  make  no  more  than  good  speed."  Some  attention 
has  been  paid  to  the  consumption  of  smoke  in  the  furnaces  of  our  steam 
vessels,  and  with  a  considerable  amount  of  success,  I  may  here  men- 
tion the  mode  of  Mr.  Ralph  Peacock,  of  New  Holland,  Hull,  for  which 
he  has  taken  out  a  patent.  It  consists  of  a  double  furnace-door,  the 
chamber  or  space  between  the  inner  and  outer  surfaces  being  five  to 
six  inches  in  width.  The  inner  plate  is  perforated  very  full  of  small 
holes,  and  in  the  outer  plate  a  revolving  ventilator  is  inserted,  which 
is  on  the  principle  of  that  invented  by  Dr.  Hale  to  supply  close  places 
■with  fresh  air.  The  apparatus  is  in  use  on  board  the  Helen  3Iacgrcgor, 
one  of  Messrs.  Gee  k  Co.'s  large  sea-going  steam  ships,  and  has  given 
very  general  satisfaction,  for  by  the  report  of  the  chief  engineer, 
Mr.  McAndrew,  a  saving  of  fuel  is  effected,  and  the  steam  better  sus- 
tained. Another  great  advantage,  as  reported  by  the  master,  Cap- 
tain Knowles,  derived  from  this  invention  is,  that  on  running  before 
the  ■wind  they  are  never  now  annoyed  and  endangered  by  a  dense 
cloud  of  smoke  in  the  direction  of  the  ship's  course,  Avhich,  particularly 
at  night  time,  creates  so  much  risk  of  collision.  This  apparatus  is  also 
in  use  on  board  several  other  steamers,  viz.,  the  Yarborough  and  Grim- 
shatv,  belonging  to  the  Anglo-French  Company,  the  Albert,  of  Hull, 
and  also  a  number  of  river  steamboats.  I  have  great  pleasure  in 
noticing  also  an  improvement  introduced  on  board  the  Queen  of  Scot- 
land, another  ship  belonging  to  Messrs.  Gee  k  Co.,  for  the  same  ob- 
ject, by  the  chief  engineer,  Mr.  Smith,  and  having  furnaces  of  am- 
ple capacity,  answers  the  purpose  in  a  most  satisfactory  manner.  Mr. 
Smith's  mode  consists  simply  in  keeping  a  few  inches  off  the  front 
ends  of  the  bars  quite  clear  and  clean  from  side  to  side  of  each  furnace, 
thus  admitting  at  the  right  place  a  sufficient  amount  of  air.  The  re- 
port of  the  master,  Captain  Foster,  is  very  satisfactory.  I  have  wit- 
nessed also  the  effect  of  this  mode  on  the  furnaces  of  stationary  boilers 
■with  perfect  results. 

I  have  now  to  refer  to  the  application  of  Silver's  Marine  Governor, 
as  applied  by  John  Hamilton,  of  Glasgow.  Several  of  these  ingenious 
and  effective  instruments  are  now  in  use  on  board  steam  ships  in  the 
port  of  Hull,  giving  the  highest  satisfaction.  They  are  so  sensitive 
in  their  action,  that  the  slightest  pitching  motion  is  at  once  indicated, 
and  the  steam  admitted  or  excluded  as  the  case  may  be.  By  the  use 
of  this  governor  the  full  power  of  the  engines  is  in  immediate  requisi- 
tion, producing  the  effect  of  saving  of  time,  saving  of  fuel,  and  pre- 
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venting  of  accidents  by  what  is  termed  racing  and  otherwise.  The 
ordinary  mode,  in  tlie  absence  of  the  governor,  is  for  the  engineer  in 
stormy  weather  and  heavy  seas  continually  to  stand  at  the  tlirottle- 
valves,  or,  to  save  himself  this  trouble,  to  throttle  the  engines;  and 
thereby  when  the  full  power  of  the  engines  is  most  required,  it  is  fre- 
quently reduced  to  one-half  or  less,  and  consequently  there  is  occasioned 
a  loss  of  time  on  the  voyage,  and  the  risk  of  falling  on  to  a  lee  shore. 


For  the  Journal  of  the  Franklin  Institute. 

The  3Ieteorologij  of  Philadelphia.  By  James  A.  Kirkpatrick,  A.  M., 

Professor  of  Civil  Engineering  in  the  Philailelphia  Higli  School. 

February. — The  month  of  February,  1860,  was  remarkable  for  its 
many  extreme  changes,  both  in  the  temperature  and  pressure  of  the 
atmosphere.  During  the  night  between  the  1st  and  2d  days  of  the 
month,  the  register  thermometer  indicated  a  temperature  as  low  as  1 
degree;  while,  at  2  P.  M.  of  the  23d,  it  reached  70  degrees.  At  no 
other  period  during  the  last  nine  years  did  the  temperature  rise  so 
high  in  the  month  of  February;  and  only  once  during  the  same  time 
and  month  did  it  descend  lower.  That  Avas  on  the  morning  of  the  7th 
of  February,  1855,  during  a  snow-storm,  when  the  temperature  indi- 
cated was  1°  below  zero.  In  like  manner,  the  barometer  ranged  from 
30-358  inches  on  the  morning  of  the  3d,  to  29-099  inches  at  4  P.  M. 
on  the  18th;  showing  a  difi'erence  of  height  in  the  column  of  mercury 
of  1-259  inches;  greater  than  has  been  noticed  in  February,  since  1853. 

The  first  three  days  of  the  month  were  very  cold ;  but,  after  that, 
the  Aveather  moderated,  and  continued  mild  until  the  end  of  the  month. 

About  11  P.  M.  on  the  night  of  the  9th,  the  Avind  suddenly  changed 
to  the  north-Avest,  and  blew  a  gale  Avhich  continued  until  about  4  P.  M. 
of  the  10th.  The  force  of  the  wind  was  so  great  at  7  o'clock  on  the 
morning  of  the  10th,  that  a  new  stone  retort  house  at  the  Point  Breeze 
Gas  Works,  was  blown  down,  tAvo  men  being  killed  by  the  falling  Avails. 
The  house  Avas  one  story  high,  Avith  a  very  sharp  roof,  being  57  feet 
from  the  ground  to  the  ridge  of  the  roof.  It  Avas  57  feet  Avide,  and 
250  feet  long,  and  built  of  Trenton  brown  sandstone,  the  walls  being 
2  feet  thick.  The  roof  Avas  of  iron  covered  Avith  slate,  and  the  great- 
est care  Avas  taken  in  the  construction  of  the  building.  A  similar 
building  near  it  was  not  injured,  and  other  structures,  old  houses,  and 
frame  shops  in  the  immediate  neighborhood,  were  left  standing.  The 
retort  house  destroyed,  must  have  been  in  the  very  centre  of  the  tor- 
nado. 

Snow  fell  on  the  11th,  15th,  and  18th  days  of  the  month,  covering 
the  ground  in  the  aggregate  to  a  depth  of  about  12  inches. 

The  coldest  day  of  the  month  was  the  2d,  the  average  temperature 
of  that  day  being  9-2°. 

The  warmest  day  was  the  23d ;  mean  temperature,  56-5°. 

There  Averc  but  three  days  of  the  month  entirely  clear  or  free  from 
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clouds  at  the  hours  of  observation,  and  four  days  on  -which  the  sky 
"was  entirely  covered  with  clouds. 

A  Comparison   of  some  of  the  Meteorological   rtienomena  of  February,  I860,  luifh 
those  of  February,  1859,  and  of  the  same  month  for  nine  years,  at  Philadelphia. 


Feb.  I860. 

Feb.  1S59. 

Feb.  9  years. 

Thermometer. — Highest, 

70° 

63° 

70° 

"                 Lowest, 

1 

18 

—  I 

"                  Daily  oscillation, 

17-8 

13-2 

13-2 

"                  Mean  daily  range, 

8-8 

6-3 

7-3 

«                 Means  at  7  A.  M,, 

27-34 

32-70 

28-70 

2  P.  M., 

3807 

4064 

37-92 

9  P.  M., 

31-69 

35-99 

32-93 

"                        "  for  the  month, 

.'32-33 

36-43 

33-18 

Barometer. — Highest, 

30-358  in. 

30-229 

30-638 

"            Lowest,        •         • 

29-099 

29-316 

29-065 

"             Mean  daily  range,     . 

•209 

•230 

•215 

"            Means  at  7  A.  M., 

29-970 

29-900 

29-915 

"       2  P.  M.,     . 

29-885 

29  864 

29867 

"       9  P.  M., 

29-918 

29-891 

29  896 

"                    "  for  the  month. 

29-924 

29-S85 

29-892 

Rain  and  melted  snow, 

2-724  in 

3-569 

2-729 

Prevailing  winds, 

N.62°w298 

N.43°  w. -241. 

K.  68i°w.-294. 

This  table  shows  at  a  glance  the  variations  of  temperature.  The 
daily  oscillation  is  seen  to  be  nearly  5°  greater  than  it  was  last  Feb- 
ruary, and  the  same  amount  greater  than  the  average  for  the  last  nine 
years.  This  daily  oscillation  is  the  difference  between  the  highest  and 
lowest  degrees  of  temperature  for  each  day.  The  average  of  all  these 
diiferences  for  the  month  gives  the  number  in  the  table.  By  the  mean 
daily  range  of  the  thermometer,  is  meant  the  difference  between  the 
temperature  of  one  day  at  the  several  hours  of  observation,  and  that 
of  the  day  immediately  preceding,  at  the  same  hours.  Thus,  if  the 
thermometer  at  7  A.  M.,  2  P.  M.,  and  9  P.  M.  of  the  1st  of  the  month, 
indicated  11°,  14°,  and  7°,  and  at  the  same  hours  on  the  2d,  4°,  14^°, 
a,nd  9°,  then  the  mean  daily  range  for  the  2d  of  the  month,  would  be 
ascertained  by  adding  the  differences  at  each  hour  together  and  divid- 
ing the  sum  by  3,  to  obtain  the  average.     In  this  case,  it  would  be 

74-0-5  4-  2 

_II =  3-17°.      This  mean  daily  range  being  found  for  each 

o 

day,  the  average  for  the  month  is  found  by  adding  them  together  and 
dividing  by  the  number  of  days  in  the  month. 

It  will  be  noticed  in  the  table  that  the  mean  daily  range  of  tempe- 
rature for  February  last,  is  considerably  greater  than  for  February, 
1859,  and  a  degree  and  a  half  greater  than  the  average  for  February 
for  nine  years. 

Winter. — As  it  is  frequently  interesting  and  important  to  compare 
the  seasons  of  different  years  with  each  other,  I  have  prepared  the  fol- 
lowing table,  giving  the  same  particulars  for  the  winter  as  are  given 
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in  the  above  table  for  the  month  of  February.  The  winter  for  meteor- 
ological purposes,  includes  the  months  of  December,  January,  and 
February. 

A  Comparison  of  the  Winter  of  1859-00,  ivith  ihnt  of  1858-9,  and  of  the  same 
season  for  nine  years,  at  Fhiladelphia. 


Winter, 

Winter, 

Winter, 

1859-60. 

1858-9. 

for  9  years. 

Thernioiueter. — Highest, 

71° 

03° 

71° 

"                  Lowest, 

1 

— 2 

-5i 

"                 D;iily  oscillation. 

15-60 

12-70 

12-40 

"                  Mean  daily  range,    . 

7-90 

0-S7 

6-92 

"                 Means  at  7  A.  M., 

28-93 

32-41 

29-29 

2  P.  M.,  . 

37-64 

40-08 

37-46 

9  P.  M.,       . 

32-18 

3560 

32-82 

"                       "     for  the  winter, 

32-91 

3603 

33-19 

Barometer. — Highest, 

30-399  in. 

30-475 

30-704 

"             Lowest,         .         .         1 

29099 

29-200 

28  94  1 

"             Mean  daily  range,    . 

•189 

•214 

•2 1 2 

"             Means  at  7  A.  M., 

29-960 

29-973 

29949 

2  P.  M.,  . 

29-902 

29-931 

29-908 

"                 "           9  P,  M., 

29-929 

29-958 

29-932 

"                        for  the  winter, 

29-930 

29954 

29-930 

Rain  and  melted  snow,     . 

9-535  in. 

14-258 

9-602 

Prevailing  winds,          .... 

N.68°w.289. 

x.57°w.268. 

N.63°w.304. 

Decimal  Coinage  in  Great  Britain.'^ 

The  Commissioners  appointed  to  investigate  how  far  it  would  be 
practicable  and  advisable  to  introduce  the  principle  of  decimal  division 
into  the  coinage  of  the  United  Kingdom,  have  just  issued  their  report, 
from  which  we  extract  the  follov>^ing : — 

"  The  conclusions  at  which  Ave  have  jointly  arrived  are  embodied  in 
the  following  resolutions  : — 

1.  "  That  the  circumstances  under  which  decimal  coinage  has  been 
introduced  in  foreign  countries,  although  affording  both  instruction 
and  warning  to  us,  differ  in  many  important  respects  from  those  which 
exist  in  this  country,  and  therefore  no  safe  conclusions  for  our  guid- 
ance can  be  drawn  from  the  example,  more  or  less  satisfactory,  of 
other  countries. 

2.  "  That  there  appears  to  be  no  approach  to  unanimity  of  opinion 
on  the  question  of  the  introduction  of  decimal  coinage,  in  the  com- 
mercial or  other  classes  of  the  community. 

3.  "  That  it  is  very  difficult  to  come  to  any  useful  conclusions  as  to 
the  merits  of  the  decimal  principle  in  the  abstract. 

*'  Distinct  and  peculiar  difficulties  attend  each  separate  form  in 
which  it  has  been  proposed  to  introduce  the  decimal  principle  into  the 
coinage  of  the  country.  A  decimal  coinage  founded  on  the  penny, 
necessarily  ejects  the  pound  sterling;  Avhilst  a  decimal  coinage  founded 
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on  the  pound,  must  involve  all  the  inconveniences  attending  the  aban- 
donment of  the  penny. 

4.  "  That  although  many  important  advantages  would  attend  a  de- 
cimal coinage  founded  on  the  penny,  as  compared  with  the  pound  and 
mill  scheme,  yet  tliat  a  coinage  Avhich  necessarily  involves  the  disturb- 
ance of  the  pound  sterling  would,  in  the  present  state  of  public  feel- 
ing, be  unadvisable,  and,  in  fact,  impracticable. 

5.  "  That  the  pound  and  mill  scheme  is  the  only  form  in  which,  un- 
der the  present  state  of  public  feeling  in  this  country  on  the  question, 
the  introduction  of  the  decimal  principle  into  our  coinage  can  be  con- 
templated with  any  reasonable  probability  of  sufficient  support. 

6.  "  That  as  regards  paper  calculations,  there  appears  to  be  a  pre- 
ponderance of  advantage  on  the  side  of  decimal  coinage  ;  but  the  ex- 
tent of  the  superiority  in  that  respect  may  be  the  subject  of  much 
diiference  of  opinion. 

7.  "  That  as  regards  the  comparative  convenience  of  our  present 
coinage,  and  of  the  pound  and  mill  scheme,  for  the  reckonings  of  the 
shop  and  the  market,  and  for  mental  calculations  generally,  the  supe- 
riority rests  with  the  present  system,  in  consequence  principally  of 
the  more  convenient  divisibility  of  4,  12,  and  20,  as  compared  with 
10,  and  the  facility  for  a  successive  division  by  2,  that  is,  for  repeated 
lialvino;,  in  correspondence  with  the  natural  and  necessary  tendency 
to  this'mode  of  subdividing  all  material  things,  and  with  the  preva- 
lence of  binary  steps  in  the  division  of  our  weights  and  measures. 

8.  "  That  as  regards  the  comparative  convenience  of  the  coins  pro- 
vided by  the  rival  systems,  the  advantage  appears  to  rest  with  our 
present  coinage. 

9.  "  That  the  particular  form  of  decimal  coinage  proposed  as  the 
pound  and  mill  scheme  cannot  be  looked  upon  as  a  well-assured  or  de- 
monstrated improvement  on  our  present  coinage,  but  must  rather  be 
considered  as  an  experiment  of  very  doubtful  result,  accompanied  be- 
yond all  question  by  many  serious  transitional  difficulties. 

10.  "  That  these  difficulties  are  partly  of  a  moral  character  arising 
from  the  violent  disturbance  of  established  usages  and  habits,  espe- 
cially amongst  the  uneducated  classes,  which  are  the  least  qualified  to 
comprehend,  and  the  least  disposed  to  acquiesce  in,  such  disturbance 
of  their  customary  course  of  acting  and  thinking;  and  partly  of  a  me- 
chanical character  arising  from  the  non-iuterchangeability  of  the  old 
and  the  new  coins. 

11.  "  That  the  advantages  in  calculation  and  account-keeping  anti- 
cipated from  a  decimal  coinage  may,  to  a  great  extent,  be  obtained 
without  any  disturbance  of  our  present  coinage,  by  a  more  extensive 
adoption  of  the  practice  now  in  use  at  the  National  Debt  Office,  and 
in  the  principal  assurance  offices,  viz :  of  reducing  money  to  decimals, 
performing  the  required  calculations  in  decimals,  and  then  restoring 
the  result  to  the  present  notation. 

12.  "  That  duly  weighing  the  foregoing  considerations,  it  does  not 
appear  desirable  under  existing  circumstances,  while  our  weights  and 
measures  remain  as  at  present,  and  so  long  as  the  principle  on  which 


Proceedings  of  the  Franklin  Institute.  281 

tlicir  simplification  ought  to  be  founded  is  undetermined,  to  disturb 
the  established  habits  of  the  people  with  regard  to  the  coins  now  in 
use,  by  a  partial  attempt  to  introduce  any  new  principle  into  the  coin- 
aiie  alone." 


Astronomical  Observations. 

From  the  Lond.  Artizan,  Dec,  1S59. 

We  are  glad  to  hear  that  the  Russian  Naval  Department  has  taken 
up  that  wonderful  invention  of  Mr.  Piazzi  Smyth  for  making  astro- 
nomical observations  on  board  a  rolling  ship,  and  that  the  Pulkavo 
astronomers  and  mechanicians  are  engaged  in  manufacturing  a  large 
free-revolving  apparatus  for  observing  altitudes  of  stars  at  night  with- 
out the  aid  of  the  sea-horizon.  We  should  not  be  less  pleased  to  hear 
of  our  own  Government  taking  some  advantage  of  this  beautiful  and 
ingenious  contrivance. 
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Proceedings  of  tJie  Stated  Monthly  Irleeting,  March  15, 1860. 

John  C.  Cresson,  President,  in  the  chair.    ^ 

John  F.  Frazer,  Treasurer.  V  Present. 

Isaac  B.  Garrigues,  Recording  Secretary,  j 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Donations  to  the  Library  Avere  received  from  the  Royal  Astrono- 
mical Society,  the  Society  of  Arts,  and  the  Institute  of  Actuaries, 
London;  la  Societe  Industrielle  de  Mulhouse,  France;  L.  A.  Huguet- 
Latour,  Esq.,  Montreal,  Ca.;  the  Board  of  Water  Commissioners,  De- 
troit, Michigan  ;  the  Maryland  Institute,  Baltimore,  Maryland;  Prof. 
A.  D.  Bache,  U.  S.  Coast  Survey,  Washington  City,  D.  C. ;  George 
Rush  Smith,  Esq.,  Senate,  Penna.  Legislature  ;  Messrs.  H.  P.  M.  Bir- 
kinbine,  William  H.  Jones,  Dr.  B.  II.  Coates,  and  the  Mercantile  Li- 
brary Association,  Pliiladelphia. 

Donations  to  the  Cabinets  were  received  from  Messrs.  Jos.  II.  War- 
rington, and  Chas.  H.  Lyons,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer  read  his  statement  of  the  receipts  and  payments  for 
the  month  of  February. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

Candidates  for  membership  in  the  Institute  (9)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (6)  duly  elected. 

The  Board  of  Managers  reported  that  they  have  organized  for  the 
present  year  by  electing  Mr.  William  Sellers,  Chairman,  and  Messrs. 

24* 
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Isaac  S.  Williams  and  James  H.  Bryson,  Curators,  and  have  appointed 
the  following  Standing  Committees  : 


On  Piihllcations. 


John  C.  Crcsson, 
B.  H.  Bartol, 
J.  Vaughan  Merrick, 
Fairman  Rogers, 
Washington  Jones. 


On  Instruction. 


John  F.  Frazer, 
Frederick  Fraley, 
Lsaac  B.  Garrigues, 
Ahin  Wood, 
George  Erety. 


Managers  Sinking  Fund 
and  Finance. 

Frederick  Fraley, 
Samuel  V.  Merrick, 
Evans  Rogers, 
John  F.  Frazer, 
George  Erety. 


The  Actuary  reported  that  the  following  Standing  Committees  have 
organized  by  electing  their  chairmen,  and  appointing  their  times  of 
meeting. 

Committee.  Chairman.  Time  oj  Meeting. 

On  Library,  James  H.  Cresson,  1st  Tuesday  evening. 

"     Exhibitions,  John  E.  Addicks,  1st  Thursday        " 

"     Cabinet  Models,  John  L.  Perkins,  2d    Monday  " 

♦'     Meteorology,  J.  A.  Kirkpatrick,  3d    Friday  " 

"     Meetings,  Washington  Jones,  Monday  previous  to 

3d  Thursday. 

The  following  resolution  was  offered  and  referred  to  the  Committee 
on  Meetings  : 

Resolved,  That  meetings  of  the  Institute  be  held  on  each  Thursday  evening  of  the 
month,  except  the  third,  in  order  to  discuss  scientific  subjects  in  an  informal  manner. 

Messrs.  Bement  &  Dougherty  presented  a  model  of  their  improved 
cotter-driller  and  key-seat  cutter,  designed  for  drilling  and  mortising 
gib  and  key-holes  in  stubs  of  connecting  rods,  and  cutting  out  slots  or 
key-seats  of  any  width,  from  |  to  li  ins.,  and  of  lengths  from  J  to 
30  ins.  Two  key-seats  can  be  cut  at  the  same  time  on  opposite  sides 
pf  the  one  shaft,  and  perfectly  parallel  with  each  other.  The  quan- 
tity of  work  done  is  estimated  to  be  six  times  greater  than  can  be  done 
by  any  other  means.  Its  operating  parts  are :  Two  revolving  spindles, 
carrying  drills  or  cutters,  moving  in  carriages  which  travel  longitudi- 
nally by  means  of  an  attached  nut  working  upon  a  screw  turning  in 
the  bed-piece  of  the  machine.  The  motion  of  the  screw  is  reversed 
to  give  the  carriages  a  return  movement,  by  means  of  two  steel  clutches 
operated  by  the  stops  and  catches  provided  for  that  purpose,  and  ca- 
pable of  very  nice  adjustment.  A  self-feeding  arrangement  makes 
the  machine  entirely  automatic.  The  work  is  readily  put  in  place, 
and  held  either  with  one  center  and  a  pair  of  self-centering  jaws,  or 
by  two  self-centering  jaws. 

Messrs.  Bement  &  Dougherty  claim  an  improvement  over  the  Eng- 
lish and  Scotch  cotter  drillers,  in  the  adaptation  of  the  screw-traverse 
motion,  thereby  obtaining  a  uniformity  of  motion  not  possessed  by 
the  latter,  which,  with  a  positive  reverse  motion  and  universal  adjust- 
ment in  all  the  parts,  make  a  more  satisfactory  machine  :  crank  mo- 
tion combined  with  elliptic  gear  wheels  being  dispensed  with.  They 
also  claim  an  adjustable  stop-motion  as  a  highly  important  feature  of 
the  machine.  Specimens  of  the  work  done  were  exhibited,  and  bore 
witness  to  the  accuracy  and  beauty  of  the  operations  of  the  driller. 
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Mr.  Thomas  E.  McNeill  exliibitcd  and  explained  his  patent  "  Hot 
Air  Moistening  "  Register.  Immediately  above  the  vents  of  the  ordi- 
nary hot  air  register,  a  small  tank  is  inserted  in  the  Avail,  and  filled 
with  water.  Dipping  into  this  tank  and  hanging  in  front  of  the  air 
vents,  is  a  net-work  of  candle  wick  or  other  suitable  material ;  the  net- 
Avork  becoming  saturated  Avith  Avater,  the  hot  air  passing  bctAveen  the 
meshes,  becomes  moistened  l^efore  entering  the  room.  A  small  tank 
beloAv  receives  any  surplus  Avhich  may  pass  over,  Avhich  is  re-absorbed 
by  the  net-work  Avhen  the  Avater  in  the  upper  tank  is  exhausted.  The 
Avhole  is  enclosed  in  an  ornamental  frame-Avork  projecting  about  an  inch 
from  the  Avail. 

Mr.  Jos.  H.  Warrington  exhibited  some  articles  of  Japanese  manu- 
facture, and  explained  their  make.  Amongst  them  Avere  : — A  Avooden 
boAvl,  lackered  Avith  a  material  of  Avhich  the  composition  and  mode  of 
application  were  jealously  concealed.  Some  copper  wire,  purchased 
at  the  price  of  9  cents  per  pound.  A  rain  coat,  made  of  paper,  oiled, 
to  prevent  the  absorption  of  moisture.  The  Exhibitor  stated  that  he 
had  Avorn  this  coat  as  a  protection  against  several  heavy  rain-storms, 
and  that  it  ansAvered  admirably.  The  smell  of  the  oil  used,  is  not  plea- 
sant, but  it  is  not  more  objectionable  than  the  materials  used  in  mak- 
ing most  other  water-proof  garments, 

Mr.  Archibald  Wilson  gave  a  highly  interesting  account  and  illus- 
tration of  his  mode  of  lighting  gas  burners  by  electricity.  A  chan- 
delier containing  fifty-six  burners  was  lighted  several  times  Avith  entire 
certainty.  A  full  description  of  the  plan  and  its  capabilities  Avill  be 
published  in  the  next  number  of  this  Journal. 

Mr.  F.  P.  Dimpfel  exhibited,  through  the  Committee  on  Meetings, 
a  curious  specimen  of  composition  metal,  formed  of  52  parts  copper, 
48  parts  spelter.  Some  experiments  Avere  tried  lately  by  Mr.  Dimp- 
fel, in  order  to  determine  the  best  mixtures  for  a  metal  to  answer 
certain  purposes,  and  the  sample  submitted  was  a  portion  which  had 
cooled  in  the  bottom  of  the  crucible.  In  breaking  it  up  for  re-melt- 
ing, it  was  found  to  be  perfectly  fibrous  in  structure,  except  the  outer 
skin,  which  Avas,  as  usual,  granular.  The  fibres  are  perpendicular  to 
the  surface  cooled  first ;  they  are  sonorous,  tough,  and  elastic,  and  of 
a  golden  yelloAV  color,  resembling  that  of  spelter  solder,  being  nearly 
of  the  same  composition.  The  endeavor  Avas  made  to  get  castings 
having  the  same  structure,  for  pump  rods ;  but  the  trial  Avas  not  suc- 
cessful, the  fibres  being  transverse  instead  of  longitudinal,  probably 
OAving  to  a  disposition  to  arrange  themseU'es  perpendicularly  to  the 
cooling  surfaces.  Experiments  are  still  making  under  varied  condi- 
tions, to  produce  castings  Avith  the  fibres  in  a  direction  coinciding  with 
that  of  the  rupturing  forces,  but  thus  far  without  success. 

Mr.  D.  P.  Deiterich  sent  for  the  inspection  of  the  members,  a  Vul- 
canite Emery-Avheel,  for  cutting,  grinding,  or  polishing.  It  is  com- 
posed of  prepared  india  rubber,  combined  Avith  emery.  The  latter 
material  is  made  of  any  grade  required  for  cutting  or  for  polishing. 
The  A'ulcanite  can  be  spread  in  thin  sheets  on  leather,  cloth,  or  paper; 
or  made  in  solid  plates.  When  used  with  oil,  a  dead  finish  results; 
when  Avitli  water,  a  grindstone  finish ;  or,  when  dry,  a  bright  polish. 
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The  wheels  can  be  turned  oft'  in  a  lathe  running  slowly ;  thus,  any 
desired  shape  can  be  given  to  the  grinding  surfaces,  or  they  can  be 
trued  up,  should  the  surface  become  uneven  or  glazed.  Wheels  of 
from  12  ins.  diameter  2  ins.  face,  to  1^  ins.  diameter  ^-in.  face,  are 
made,  with  intermediate  sizes,  so  that  any  kind  of  work,  either  plain 
or  moulded,  can' be  surfaced  by  them. 

The  Committee  on  Meetings  presented  to  the  notice  of  the  members 
a  Hydraulic  Instrument,  patented  by  Mr.  J.  E.  Wootten,  and  designed 
to  supersede  the  use  of  the  ordinary  crowbar,  as  applied  to  moving 
locomotive  engines  or  railroad  cars  by  hand  power,  an  operation  tech- 
nically known  as  inncldng. 

The  instrument  is  compact,  simple  in  its  arrangement,  and  light,  its 
weight  being  but  loibs. 

By  its  use,  the  power  applied  to  the  lever  is  multiplied  a  hundred 
times,  and  the  accumulated  power  is  applied  directly  against  the  peri- 
phery of  one  of  the  Avheels  of  the  engine  or  car  to  be  moved. 
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Engineering  Precedents,  Vol.  II,  8  vo.  pp.  231.  By  B.  F.  Isherwood, 
U.  S.  N.:  Bailliere  Brothers,  440  Broadway,  N.  Y. 

The  above  is  the  second  of  the  series,  the  first  volume  of  which  has 
previously  been  noticed  in  this  Journal.  Its  contents  are  more  varied 
and  numerous;  and,  in  a  practical  point  of  view,  more  valuable  to  the 
engineer:  embracing  the  records  of  experiments  to  determine  the  rela- 
tive efficiency  of  certain  coals,  the  economic  eft"ect  due  to  the  expansion 
of  steam,  the  value  of  Prosser's  and  of  Ellis'  boilers,  and  the  compara- 
tive advantages  of  Horizontal  and  Vertical  Tubular  Boilers,  together 
with  synopses  of  the  performance  of  the  U.  S.  Steamers  Niagara  and 
Massachusetts. 

The  work  before  us  exhibits  in  a  remarkable  degree  the  care  and 
patient  research  of  its  author. 

The  limits  of  a  brief  notice  on  such  a  work,  forbid  our  entering  criti- 
cally upon  all  the  subjects  so  interesting  to  the  engineer  which  have 
been  treated  in  it.  AVe  shall  notice  only  a  few  of  the  more  striking. 
The  experiments  on  coals  embraced  Blackheath  anthracite,  Trevorton 
and  Cumberland  semi-bituminous,  burned  with  and  without  perforated 
fire  doors;  and  although  from  the  type  of  boiler,  size  of  the  engine, 
and  other  peculiar  circumstances,  they  alford  no  indication  of  the  abso- 
lute values  of  either  of  the  combustibles  named;  yet  there  seems  no 
reason  to  discredit  the  accuracy  of  a  comparison  based  upon  the  results 
observed;  since  in  all  the  experiments  these  circumstances  were  the 
same,  and  the  duration  long  enough  to  eliminate  errors  of  observation. 

The  general  comparison  of  evaporative  efficiency  was  found  to  be  as 
follows : — 

By  Weight.  By  Bulk. 
Blackheath,             .                  .                  .1-00  100 

Trevorton,       .  .  .  1-21  1  07 

Cumberland,  .  .  .         1-24:  1-20 
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With  air  holes  in  the  furnace  doors,  these  results  "were  increased 
from  2|  to  b\  per  cent. 

The  comparison  between  the  "Horizontal  Fire  Tube,"  and  "Verti- 
cal "Water  Tube,"  boilers  of  the  U.  S.  Steamer  San  Jacinto,  has  already 
been  published  in  this  Journal.  It  indicates  an  economical  superiority 
in  the  latter  t^'pe  under  the  conditions  of  the  experiments  made,  ■when 
the  combustion  was  necessarily  slow,  the  vessel  being  moored  at  the 
dock.  The  important  question  remaining  to  be  decided  by  accurate 
experiment  is,  to  what  extent,  if  any,  this  superiority  may  be  affected 
by  the  rapid  evaporation  re([uired  in  the  boilers  of  merchant  steamers? 

We  regard  the  account  of  experiments  made  with  the  Smithery  En- 
gine at  the  New  York  yard  with  a  view  to  determine  the  practical  ad- 
vantages of  working  steam  expansively,  and  the  deductions  drawn 
therefrom,  (to  Avhatever  extent  they  may  be  sound,)  as  by  far  the  most 
important  part  of  the  book.  The  author,  as  Ave  have  said,  is  care- 
ful and  pains-taking  in  making  and  observing  his  trials;  he  is  also 
bold  in  enunciating  his  ideas  and  deductions,  although  they  may  conflict 
with  theories  generally  received.  It  is  a  little  unfortunate  that  the 
w^ork  done  by  the  engine  on  which  the  trials  were  made,  was  dispro- 
portionately small  for  it;  and  although  the  disadvantages  attending 
this  fact  were  more  damaging  to  the  economy  of  "following  long" 
than  of  cutting  off  short,  yet,  from  this  cause  cavilers  may  be  disposed 
to  dispute  Mr.  Isherwood's  conclusions.  It  cannot,  however,  be  denied 
that,  in  some  important  particulars,  those  conclusions  are  well  found- 
ed.    He  shows — 

1st.  That  the  economic  gain  from  expansion  is  very  much  less  than, 
theory  indicates. 

2d.  That  leakage  of  valves  plays  an  important  part  in  the  economy 
of  the  steam  engine  when  expansion  is  used;  increasing  the  apparent 
effect  produced  by  it,  and  assimilating,  to  a  considerable  degree, 
"throttling"  and  "cutting  off"  steam. 

The  reasons  given  for  assertions  so  contraiy  to  the  ideas  generally 
held  by  scientific  and  even  by  many  practical  engineers,  are  cogently 
stated  and  deserve  an  attentive  consideration.  In  the  first  place, 
attention  is  drawn  to  the  losses  which  occur  before  steam  is  admitted 
into  the  cylinder,  and  which  therefore  are  to  be  subtracted  from  the 
entire  evaporative  efficiency  of  the  combustible  before  comparisons  can 
be  entered  into  of  the  effect  of  various  degrees  of  expansion ;  these  may 
reduce  the  theoretical  value  of  the  fuel  nearly  one-half  in  marine  en- 
gines ;  hence  any  gain  from  expansion  must  be  referred  to  this  dimin- 
ished principle;  secondly,  the  losses  of  steam  required  to  fill  clearance 
and  ports  relatively  increase  with  greater  expansions,  because  they 
remain  the  same  while  the  proportion  of  the  cylinder  to  be  filled  is  re- 
duced; thirdly,  the  back  pressure,  amounting  to  about  5  pounds  in  con- 
densing, and  at  least  15  lbs.  in  non-condensing  engines,  is  a  constant 
quantity  for  any  point  of  cutting  off;  fourthly,  the  friction  of  engine, 
or  power  required  to  work  it  at  a  proper  velocity,  is  a  constant  quan- 
tity for  all  degrees  of  expansion;  fifthly,  there  is  a  certain  condensa- 
tion due  to  the  expansion  itself  and  irrespective  of  all  other  considera- 
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tions,  which  annihilates  a  portion  of  the  steam,  and  this  evil  becomes 
greater,  the  farther  expansion  is  carried  out.  All  these  causes  com- 
bined reduce,  to  an  enormous  amount,  the  theoretical  gain  due  to  ex- 
pansion; and  Ave  advise  all  advocates  of  that  principle  to  study  our 
author's  volume.  As  a  necessary  result  of  his  deductions,  Mr.  Isher- 
wood  is  no  friend  to  "  Patent  cut-offs." 

As  we  do  not  remember  to  have  seen  elsewhere  a  distinct  statement 
of  the  doctrine  above  alluded  to,  that  condensation  attends  expansion 
as  a  condition  of  the  case,  we  shall  quote  it  for  the  benefit  of  our  readers 
in  the  author's  own  words,  in  order  that  this  very  important  subject 
should  receive  a  thorough  "ventilation;"  reserving  to  a  future  oppor- 
tunity any  comments  we  may  have  to  make  upon  it. 

"AVith  steam  of  any  given  tension,  the  particles  of  water  are  at  a 
certain  distance  apart  and  are  kept  at  that  distance  by  the  repulsive 
effect  of  a  certain  quantity  of  heat  to  which  the  term  "latent"  is  ap- 
plied. The  effect  of  this  heat  being  expended  entirely  in  keeping  the 
particles  asunder,  it  is  balanced  by  the  mechanical  work  equal  to  re- 
sisting their  approach  in  consequence  of  their  attraction  for  each  other, 
hence  it  cannot  be  sensible  to  the  thermometer,  for  it  cannot  be  ex- 
pended two  ways,  one  in  keeping  the  particles  of  water  apart,  and  the 
other  in  imparting  temperature  to  foreign  bodies,  as  the  thermometer. 
J3y  cutting  off  the  steam  from  any  further  accession  of  heat  and  simply 
expanding  it,  the  particles  are  removed  to  a  further  distance  apart, 
and  to  keep  them  at  this  greater  distance  more  latent  heat  is  required ; 
but  the  supply  of  heat  from  fuel  being  shut  off,  this  additional  amount 
of  latent  heat  cannot  be  obtained  except  by  the  condensation  of  enough 
of  the  steam  to  liberate  so  much  heat  as  will  maintain  the  balance  of 
the  steam  in  the  form  of  steam.  In  other  words,  the  latent  heat  that 
was  sufficient  to  keep  a  given  weight  of  steam  of  a  given  tension  in 
the  form  of  steam,  being  insufficient  to  maintain  that  same  weight  in 
the  form  of  steam  when  its  particles  are  removed  further  apart  by 
expansion,  has  concentrated  its  action  upon  such  portion  of  the  steam 
as  it  could  maintain  in  that  form,  and  the  other  portion  by  this  aban- 
donment returns  to  its  original  state  of  water.  And  here  we  have 
the  cause  of  the  condensation  of  steam  by  expansion  per  se. 

"What  is  called  the  sensible  heat  of  steam  is  the  heat  above  what  is 
necessary  for  keeping  the  particles  asunder  in  the  form  of  steam,  and 
the  use  of  sensible  heat  is  merely  to  equilibrate  the  pressure  under 
which  the  steam  is  generated,  and  will  vary  with  the  pressure.  If  steam 
were  generated  in  vacuo  and  free  from  influence  from  outside  tempe- 
rature surrounding  the  vessel,  it  would  have  no  sensible  temperature 
and  the  total  heat  would  be  all  latent  heat,  for  on  that  alone  depends 
the  characteristic  difference  between  steam  and  water,  namely,  elas- 
ticity." 

The  mechanical  execution  of  the  whole  work  is  good,  and  we  feel 
assured  that  the  labors  of  its  author  in  the  ciuise  of  engineering  will 
be  the  better  appreciated  as  they  are  more  fully  known.  M. 
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The  Sewerage  of  Algiers.    By  M.  Piarron  de  Mondesir, 
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(Continued  from  page  226.) 

3Ian-Jiole  Shafts. — These  shafts,  which  served  for  the  excavation  of 
the  tunneling  of  the  branch  Bab-Azoun,  were,  from  the  beginning, 
opened  the  clear  width  of  the  galleries  with  a  length  of  9*84  ft.  mea- 
sured along  the  axis  of  the  sewer.  It  was  found  to  be  necessary  to 
line  them  with  masonry  throughout  their  height  to  preserve  and  trans- 
form them  into  man-holes. 

The  cylindrical  opening  of  the  masonry  of  the  man-hole  shaft  pre- 
served the  width  of  the  gallery  in  the  clear ;  its  height  was  variable 
and  its  length  was  ahvays  9*84  feet.  The  horizontal  section  presents 
a  rectangle  much  rounded  at  the  angles,  a  disposition  chosen  from 
simple  motives  of  economy.  Tlie  upper  end  is  covered  by  a  semi-cir- 
cular arch,  in  which  is  placed  a  circular  trap-door  1*96  ft.  in  diameter. 
This  trap  is  closed  by  an  assemblage  of  cut-stone  bedded  in  the  arch, 
and  like  those  of  the  simple  man-holes,  supporting  an  oak  frame  and 
a  cast  iron  frame.  The  position  of  the  trap  varies  in  each  man-hole 
shaft  for  different  local  reasons,  but  it  is  always  situated  directly 
above  the  axis  of  the  gallery,  so  as  to  utilize  the  opening  in  raising  or 
lowering  materials  without  injury  to  the  landing  places  or  the  ladders. 
To  effect  an  easy  descent  through  the  man-hole  shafts,  landing  places 
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of  cut-stone  were  established  at  different  heights,  and  to  them  were 
fastened  oak  ladders  tarred. 

The  upper  landing  is  placed  4*9  ft.  below  the  level  of  the  revetment 
arch.  It  is  approached  by  a  small  portable  ladder.  The  Ipwer  landing 
is  established  at  nearly  half  the  height  between  the  springing  and  the 
key  of  the  main  sewer  arch.  The  lower  ladder,  resting  upon  the  in- 
vert of  the  sewer,  is  hung  upon  the  screw  rings  let  in  upon  the  lower 
landing,  and  may  be  raised  at  will  by  a  chain  and  pulley  placed  upon 
the  second  landing.  This  disposition  makes  the  access  to  the  sewer 
through  the  man-hole  shafts  as  easy  as  possible.  These  man-hole  shafts 
are  usually  accompanied  by  a  water  inlet  cess-pit,  which  is  connected 
with  it. 

Water  Inlet  Sumphs. — These  sumphs  being  only  1-97  ft.  wide,* 
with  depths  from  29  to  39  ft.,  would  have  presented  peculiar  difficul- 
ties had  they  been  isolated  and  dug  out  separately.  Their  connexion 
with  the  man-hole  shafts,  as  might  be  expected,  has  greatly  facilitated 
their  construction,  as  it  only  called  for  a  simple  enlargement  of  the 
excavation.  These  sumphs  are  not  only  designed  to  receive  the  rain 
water  of  the  grate  surmounting  them,  but  they  serve  for  the  general 
issue  of  all  the  neighboring  sewers.  In  fact,  its  great  depth  did  not 
admit  of  our  multiplying  direct  branches  upon  the  sewer  itself.  They 
have  been  united  by  lateral  secondary  sewers,  and  directed  to  the 
nearest  sumph.  There  are  sumphs  receiving  affluents  upon  their  three 
sides.  By  reason  of  the  great  mass  of  water  which  they  receive,  and 
the  formidable  shocks  to  which  they  are  exposed  on  account  of  their 
great  depth,  these  sumphs  are  well  provided  with  cut-stone  bottoms 
and  covered  with  a  coating  of  Vassy  cement.  The  top  of  each  sumph 
is  crowned  like  the  common  Avater  inlets. 

Different  Connections. — It  is  seldom  that  each  private  dwelling  is 
brought  in  direct  communication  with  the  main  sewer.  We  were  com- 
pelled to  construct  upon  each  branch  a  considerable  development  of 
lateral  collecting  sewers,  which  receives  the  drainage  of  a  series  of 
houses  and  then  branches  into  the  main  sewer.  I  would  observe  that 
the  affluent  or  lateral  branches  Avere  always  located  so  as  to  arrive  in 
an  oblique  direction.  A  cut-stone  sill,  or  overfall  stOne,  is  always 
placed  at  the  outlet  of  an  affluent  into  the  sewer. 

The  terrace  spouts  were  put  in  communication  with  the  server,  or 
its  affluents,  by  means  of  small  canals  in  masonry,  much  inclined.  A 
small  chimney  covered  with  a  flagging  serves  to  cleanse  the  small  con- 
duit Avhen  choked  up. 

Projected  Flushing. — It  was  held  as  a  principle,  by  the  Council 
General  of  "Fonts  et  Chaussees,"  and  by  the  War  Department,  that 
flushing  should  be  practised  in  the  three  branches',  to  operate  a  general 
cleansing.  This  part  of  the  work  is  only  projected.  I  give  a  sum- 
mary account  of  it,  as  completing  the  works  pertaining  to  the  sewerage 
system  of  Algiers. 

A  reservoir  containing  1757  cubic  yards  of  water  is  projected  under 
the  public  square  of  Chartres.    The  depth  of  the  Avater  in  the  reservoir 

*An  exception  is  made  in  tlie  case  of  the  ravine  sewer  of  Tivoli,  which  has  a  width  of  328  ft.  and  ie  con- 
nected with  the  mau-holc  shaft,  T  12. 
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is  to  be  13  ft.  The  waste  is  established  at  the  side,  72  ft.  above  the 
mean  level  of  the  sea.  The  reservoir  is  fed  by  tlie  waters  of  the  Ham- 
ma,  that  is  to  say,  by  the  product  of  the  conduits  placed  in  the  branch 
Bab-Azoun.  The  flushing  conduit,  whose  level  is  at  the  level  of  the 
invert  of  the  sewer,  will  be  0*98  ft.  in  diameter.  It  will  pass  through 
the  streets  Chartrcs  and  Porte-Neuve.  Arriving  at  the  right  of  the 
Arcades  of  (lovernment  Square,  it  forks  on  one  side  towards  the  head 
of  the  Bab-Azoun  branch,  and  on  the  other,  to  that  of  the  branch  Bab- 
el-Oued.  Opposite  the  street  Divan,  a  branch  at  right  angles  is  direct- 
ed towards  tlie  head  of  the  Marine  branch.  Gates  are  disposed  so  as 
to  turn  the  water,  at  will,  into  either  of  the  three  branches. 

The  plan,  as  prepared  and  submitted  to  the  Administration,  has  not 
provided  galleries  for  the  placing  of  the  flushing  pipe  between  the 
heads  of  the  three  branches.  But  this  would  be  an  ill-judged  economy, 
and  the  establishment  of  these  galleries  would  be  so  advantageous  for 
the  general  ventilation  of  the  sewer,  that  a  change  from  the  original 
plan  will  be  proposed  for  this  purpose,  and  will  most  probably  be  ac- 
cepted. The  length  of  the  galleries  to  be  opened  between  the  three 
heads,  will  be  636  feet.  This  length  will  be  reduced  to  295  feet,  if 
we  limit  ourselves  to  the  communication  between  the  heads  Bab-Azoun 
and  Bab-el-Oued. 

It  is  readily  conceived  what  a  powerful  means  of  ventilation  will  be 
gained  by  thus  putting  into  communication  the  three  branches  of  the 
sewer,  or  at  least  the  two  principal  ones.  We  shall  have,  then,  a 
single  canal  emptying  from  its  surauiit  into  the  sea  at  each  end,  and 
a  very  strong  current,  which  will  drive  the  gas  towards  it,  on  either 
side,  according  to  the  direction  of  the  wind. 

In  note  B,  will  be  found  calculations  and  observations  relative  to 
the  effects  of  these  flushings. 

Workmen  killed  and  wounded. — It  is  well  known  that  subterranean 
works  are  dangerous  for  the  workmen.  Accidents  would  increase  at 
every  step,  unless  the  greatest  precautions  were  taken,  and  the  most 
active  supervision  maintained  by  the  Administration.  Foutunately, 
we  had  but  few  accidents  to  regret,  upon  the  works  of  the  sewer.  Two 
workmen  only  were  killed,  five  were  seriously  injured,  and  seventeen 
slightly.  One  of  the  workmen  was  a  victim  to  his  own  awkwardness  in 
falling  from  the  top  of  the  ladder,  in  a  man-hole  shaft.  Another  was 
the  victim  of  his  own  imprudence  and  disobedience  of  the  engineer's 
order,  in  using  an  iron  tamping-bar  to  charge  a  blast,  instead  of  the 
prescribed  one  of  copper.  The  wounds  were  mostly  received  in  the 
subterranean  galleries  of  Bab-Azoun.  They  were  generally  occasioned 
by  the  falling  of  the  rocks.  The  government  generously  relieved  the 
principal  sufferers  from  accidents. 

I  cannot  let  this  opportunity  go  by  without  bearing  testimony  to 
the  unshaken  devotion  of  the  laborers  employed  on  the  sewerage  works, 
A  large  number  of  excavators,  miners,  and  masons,  have  been  upon 
the  work  from  its  commencement  to  its  completion,  without  refusing 
any  task,  however  painful  or  dangerous.  I  have  never  seen  these  men 
leave  their  post  in  time  of  danger,     I  would  also  bear  witness  to  the 
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good  conduct  of  M.  Gay,  the  Overseer,  who  supervised  the  works  of 
the  three  branches  most  creditably  in  all  respects. 

Archceological  Discoveries. — In  the  execution  of  the  work,  there 
were  frequent  deep  diggings  in  variable  soil.  While,  in  the  galleries  of 
the  Bab-Azoun,  was  found  the  virgin  rock,  the  base  of  the  site  of  Al- 
giers ;  in  the  streets  Bab-Azoun,  Bab-el-Oued,  and  jMarine,  was  fre- 
quently encountered  made  ground,  and  already  worked,  either  by  the 
Moors  or  Romans. 

There  was  brought  to  light,  in  the  Marine  street,  at  depths  from 
13  to  16  ft.,  an  ancient  Roman  Way,  whose  walls  of  hard  cut-stone 
were  used  for  pit-fall  stones  in  the  construction  of  the  sewer.  The 
inhabitants  of  Algiers  must  have  seen  a  great  number  of  these  flags 
deposited  in  some  of  their  streets.  The  rain  had  cleansed  them,  and 
in  their  worn  and  polished  surfaces  might  be  seen  the  traces  of  circu- 
lation interrupted  many  centuries  back.  Similar  flaggings  were  found, 
but  in  less  quantities,  in  the  streets  Bab-Azoun  and  Bab-cl-Oued, 

Upon  all  points  where  the  ground  occupied  and  traveled  by  the  Ro- 
mans has  been  laid  bare,  has  been  found  a  great  number  of  medals. 
Also,  at  the  extremity  of  the  street  Bab-el-Oued  near  Fort  Neuf,  were 
discovered  articles  of  pottery,  such  as  lamps,  lachrymals,  funeral  urns, 
&c.     The  relics  have  been  sent  to  the  Museum  of  Algiers. 

Results  in  a  Sanitary  point  of  view. — In  its  actual  state,  the  har- 
bor, freed  from  the  product  of  a  great  majority  of  the  waters  which 
polluted  it  before,  is  not  as  yet  thoroughly  cleansed.  Indeed,  some 
of  the  constructions  adjoining  the  sea,  and  especially  many  houses 
in  the  street  of  Are,  in  the  quarter  of  the  Marine,  are  found  to  be  too 
low  to  turn  their  waters  into  the  sewer.  The  port  then  receives  a  very 
small  contingence  of  the  filthy  and  impure  water.  But  when  the  mag- 
nificent projected  street,  called  Rempart,  shall  be  completed,  the  port 
will  be  thoroughly  cleansed. 

This  street  will  enclose  the  city  on  the  port  side,  with  a  continuous 
girdle,  and  will  form  an  upper  quay  built  upon  arches,  and  separated 
from  the  f[uays  proper  by  an  enormous  breast-wall. 

The  establishment  of  this  new  street  will  of  necessity  occasion  the 
disappearance  of  all  the  low  structures  which  still  empty  into  the  port, 
and  its  levels  being  calculated  to  deliver  all  their  water  in  the  main 
sewer  through  transverse  scAvers  already  begun  to  be  built,  the  harbor 
will  not  then  receive  a  single  drop  of  water  coming  from  the  city.  It 
will  only  receive  the  waters  of  the  islet  of  the  Marine,  and  of  some 
new  quays,  a  surface  for  which  no  account  has  been  taken  in  my  cal- 
culations, as  once  before  stated. 

Expense. — It  remains  now  to  give  the  amount  of  expenditure. 

The  enclosure  sewer  of  Algiers,  comprising  all  the  secondar}'  canals  and 
accessory  works,  such  as  the  tram  railroad,  consols  support  for  the 
water  pipes  and  wiers,  amounts  to  the  sum  of  .  .    S  103,550*00* 

The  reservoir  and  flushing  pipes,  with   communicating  galleries,  will 

cost  ....  20,90000 

Total,  .  $  121,45000 

*  Calling  the  5  franc  piece  94  cents. 
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I  give  now  some  mean  prices  resulting  from  the  settlement  of  the 
accounts. 

A  running  yarJ  of  the  branch  Bab-el-Oucd,  exclusive  of  man-holes, 
water-inlets,  connexions,  consols,  &c.,  (mean  price  for  the  three 
sets  of  3  93  ft.,  4-26  ft.,  an.l  4  92  ft.  of  this  branch.)  .  $  14-86 

Do.    for  the   branch  of  the   .Marine    (two  sections,  2*3  ft.  and  3-3  ft. 

wide),  ....  10*10 

Do.    for  the  branch   Bab-Azoun,  partly  in  open  cut,  (two  sections, 

3-93  ft.  and  4-9  ft.  wide,)    ....     14-35 
Do.    for  the  branch  Bab-Azoun,  subterranean  part,  (four  sets,  5-9  ft., 

6-2  ft.,  6  56  ft.,  and  13-12  ft.  wide,)  .  .  41-43 

Mean  price  per  running  yard  of  second:iry  canals  (their  widths  varying 

between  1-3  ft.  and  4-26  ft.,  with  flag  coverings  or  brick  arches),  .       4*03 

Total  expense  of  connexions  relative  to  110  private  sewers,  69  gutters, 

and  24  urinals,  ....  2,255-34 

Mean  price  of  one  of  these  works,  .  .  .     ]  1-10 

Do.       of  a  simple  man-hole,  .  .  .  73-32 

Do.       of  a  shaft  with  sumph  attached,  (exclusive  of  excavation,)  .  282-18 

Do.       of  a  water-inlet  with  spare  cast  iron  cover,      .  .  64-60 

A  running  yard  of  tram  railway,  including  the  wagons,  .  .       9-40 

All  these  prices  should  be  increased  18  per  cent,  to  allow  for  con- 
tingencies. 

In  terminating  this  article,  I  find  I  have  gone  farther  than  I  in- 
tended at  the  commencement.  It  may,  perhaps,  be  thought  that  I 
have  allowed  myself  to  be  drawn  into  useless  and  uninteresting  details. 
I  accept  the  reproach  at  the  outset.  I  make  no  pretensions  here  to 
anything  new,  either  in  the  question  of  sanitary  matters,  or  in  the 
special  art  of  constructing  subterranean  canals.  My  main  purpose 
was  simply  to  publish  this  extremely  useful  work  which  insured  the 
health  of  a  city  and  harbor,  and  which,  in  this  regard,  places  the  port 
of  Algiers  in  an  unquestioned  superiority  over  that  of  many  other  ports, 
and  especially  that  of  Marseilles. 

NOTES  ON  THE  PRECEDING  MEMOIR. 

NoTK  A. —  Upon  the  increase  in  the  delivery  of  the  branch  Bab-Azoun,  resulting  from 
the  rnodijication  adopted  in  the  execution  of  this  work, 
(See  the  profile  of  the  branch  Bab-Azoun,  PI.  II,  Fig.  3.) 

It  will  be  seen  upon  the  longitudinal  profile  between  Scipio  street  and  the  sea,  that 
the  line  of  springing  has  followed  exactly  the  uniform  slope  of  the  adjudged  plan,  which 
is  not  quite  -01  ft.  per  foot.  The  invert  lowered  successively  1-47  ft.,  2-13  ft.,  and  2-78 
ft.,  lies  parallel  to  the  springing  line,  except  at  the  lower  part  of  479  ft.,  where  the  slop*- 
is  reduced  to  -005  ft.  per  foot. 

Each  section  carries  a  different  volume  of  water.  We  will  admit  that  this  volume  is 
the  same  throughout  the  length  of  the  section.  This  is  not  exact  in  practice,  since  the 
section  receives  affluents  throughout  its  course.  But,  if  we  consider  thai  the  greater 
portion  of  the  additional  liquid  of  each  section  of  5-9  ft.,  6  23  ft.,  and  6-56  ft.,  entet» 
precisely  at  the  origin  of  the  three  uniteJ  sewers  of  the  rampart  Bab-Azoun,  Poudriere, 
and  of  Tivoli,  we  may  regard  the  assumption  as  admissible  for  calculations. 

As  the  question  is  to  ascertain  the  maximum  volume  each  stream  will  deliver,  with- 
out exceeding  the  level  of  the  springing  line,  and  as  their  respective  lengths  are  suffi- 
ciently great  to  produce  a  uniform  motion  between  the  falls,  it  is  unnecessary  to  take 
the  falls  into  account  in  the  calculations.  Their  effect  cannot  be  construed  but  by  a 
diminution  in  the  height  of  the  water  above  and  below,  that  is  to  say,  between  the  liinits 
of  uniform  motion  in  the  two  consecutive  sections.  The  force  of  impulse  of  the  fails 
will  yet  be  in  part  counteracted  by  the  shock  of  the  water  of  the  three  ravine  scwerf^ 

25» 


294  Civil  Engineering. 

We  will  suppose  that  the  slope  of  the  sections  is  exactlyOl  ft.  per  foot.  This  granted 
we  will  calculate  the  velocity  by  the  reduced  formula   yj=51  W —   in  units  of  metres, 

r=53'33  W —  in  units  of  yds.  p  is  the  slope,  s  the  section,  and  c  the  wetted  perime- 
ter.    This  formula  becomes  for  the  case  where  the  slope  is  '01  ft.,  v  =  5-333^( —      in 

yards. 

It  gives,  for  the  section  of  1-64  yds.,  .  .  .     r  =  3-66  yds. 

"  "  1-97  .  .  j;=4-16 

"  "  208  .  .  .     f  =  4-34 

«  "  2-19  .  .  t)  =  4-49 

It  gives  for  the  volumes  delivered  without  surpassing  the  limits  of  the  springing  line, 

jds.  cub.  yds.  per  sec. 

For  the  section  of  1  64  ...  6-5.5 

"  1-97  ....     12-97 

"  2-08  .  .  .  16-23 

"  2-19         ....     19-89 

We  must  now  compare  these  deliveries  with  the  products  of  a  storm  of  0-16  ft.  for 
the  basins  answering  to  each  section.* 
These  basins  are  as  follow  : 

Section  of  1-64  yds.,       .  .  .  56-8  acres. 

"  1  97  ...  108-0 

«  208  .  .  .         197-0 

"  2-19  .  .  .  279-0 

The  section  of  13-12  ft.  does  not  deliver  above  that  of  6  56  ft,  other  than  the  product 
of  the  Fort  Bab-Azoun  sewer.  We  must,  then,  consider  the  whole  product  of  the  Bab- 
Azoun  basin  as  passing  through  the  section  of  6-56  f t ;  it  is  for  this  reason  that  we  have 
taken  the  279  acres  as  belonging  to  this  section. 

The  products  of  a  storm  of  016  ft.  answering  to  the  above  areas,  are  as  follow  : 

yds.  cub.  yds.  per  sec. 

Basin  of  the  section  1-64  .  .  .  4-17 

"  1-97         ....       7-99 

«  2  08  .  .  .  14-.53 

«  2-19         ....     20-53 

These  results  show  that  the  whole  of  the  rain  fall  can  be  passed  through  the  deep- 
ened sections  of  the  Bab-Azoun  branch  without  getting  above  the  springing  line. 

The  section  of  6-56  ft.  is  that  in  which  the  water  will  reach  its  maximum  depth;  but 
•we  would  observe  that  the  conduit  pipes  only  begin  at  the  shaft  t  u,  and  that  the  last 
406  ft.  of  the  section  is  wholly  without  these  pipes. 

It  remains  now  to  ascertain  whether  the  whole  volume  of  20-53  cub.  yds.  per  second, 
can  pass  through  the  section  of  13-12  ft.,  whose  slope  is  but  '005  ft.  per  foot.  Though 
this  portion  has  only  a  length  of  479  ft.,  and  though  it  is  found  between  the  inclined 
plane  at  the  outlet  of  the  sewer  into  the  sea,  and  the  sudden  change  in  the  condition  of 
flow  arising  from  the  doubling  of  the  section,  we  may  still  admit  that  a  uniform  motion 
will  be  established  for  a  certain  length  upon  the  middle  of  the  section.  Admitting  this, 
we  proceed  by  trial  to  find  the  height  of  the  water  in  the  part  where  the  uniform  motion 
is  established. 

Supposing  this  height  to  be  4-59  ft.,  and  taking  account  of  the  railroad  causeway,  in 

calculating  the  value  of  — ,  we  find  for  the  discharge  of  the  13-12  ft.  section,  19-73  cub. 

c 

yds.  per  second.  It  is  then  demonstrated  that  the  whole  volume  of  the  storm  of  0-16  ft. 
per  hour,  after  passing  through  the  deepened  sections,  will  also  pass  through  the  en- 
larged section  of  13-12  ft.,  without  sensibly  surpassing  the  level  of  the  springing  line. 

*  The  storm  of  0-1 64  ft.  per  hour,  adopted  here  as  the  basis  of  the  calculations,  may  be  considered  as  n 
maximum  but  rarely  produced.  For  ten  years,  the  rain  gauge  operations  of  M.  Engineer-in-Chief  Don, 
have  Kiven  for  the  maximum  a  fell  of  0-16  ft.,  in  1  hour  30  minutes,  which  corresponds  with  a  height  ul 
0-lOS  ft.  per  hour. 
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Applying  now  the  calculations  to  tlio  original  plan  for  iIk;  last  section  of  6'5G  ft.,  we 
find  that  the  whole  discharge  vvas  restricted  to  9-4:}  cul).  yds.  per  second,  with  the  con- 
dition of  not  exceeding  the  level  of  the  springing  line  between  T  14,  and  the  ravine  sewer 
of  Tivoli ;  a  discharge  answering  to  the  yield  of  a  storm  of  •07.'3  ft.  per  hour. 

The  change  has  thus  more  than  doubled  the  discharge  of  the  branch  Bab-Azoun. 
The  wiers  designed  to  be  sometimes  used  in  the  system  of  the  original  project,  will  pro- 
bably never  be  called  into  action,  in  that  of  the  plan  since  modified  and  executed. 

Note  B. — Effect  of  the  proposed  flushings  in  the  sewer. 

We  first  present  the  elements  of  the  calculations. 

1.  Branch  Bab-Azoun. 


Ordinate  of  the  overfall  of  the  reservoir, 

"       of  the  invert,       .  .  • 

"       of  the  inlet  or  centre  of  pipe  at  the  head, 

Height  of  water  in  the  reservoir, 

Volume  of  the  reservoir, 

Ordinate  of  the  invert  at  head  of  branch, 

"       of  centre  of  flushing  pipe  at  its  discharge  in  sewer. 
Length  of  conduit. 
Head  on  conduit,  . 

2.   Branch  Bab-el-Oued. 
The  elements  are  the  same  except  the  following  : 


Feet. 

72-00 

59-00 

59'53 

13-12 

Cub.  yds. 

1758-00 
Feet. 
52-48 
52-97 
361-00 
19-03 


Feet. 

53-98 

5448 

584-00 

17-14 


Feet. 
47-79 
48  28 
869-00 
23-87 


Ordinate  of  invert  at  head  of  branch,       .  .  . 

"       of  centre  of  flushing  pipe  at  its  discharge  in  sewer, 
Length  of  conduit,  .... 

Head  on  conduit,  .  .  . 

3.  Branch  of  the  Marine. 
The  elements  are  the  same  except  the  following  : 

Ordinate  of  invert  at  head  of  branch,       .  .  . 

"       of  centre  of  flushing  pipe  at  its  discharge  in  sewer,    . 
Iiength  of  conduit,  .... 

Head  on  conduit,  .... 

The  initial  velocity  of  the  flushing,  or  that  of  its  discharge  in  sewer,  if  the  reservoir 
remains  constantly  full,  by  Prony's  formula  (Genieys,  page  153_),  will  be, 

Feet. 

At  the  head  of  the  branch  Bab-Azoun,     .  .  .  11-15 

"  "         Bab-el-Oued,  ,  .  .         8-36 

"  "         Marine,  .  .  .  7-87 

The  section  of  the  flushing  pipe  being  equal  to  0-772  sq.  ft.,  the  flushing  will  deliver 
the  following  quantities  per  second  in  each  of  the  three  branches : 

Imp.  galls. 
In  the  branch  Bab-Azoun,  .  j  .  .53 

"  Bab-el-Oued,  .  .  .  39-6 

"  Marine,  ....       37-4 

To  ascertain  the  time  of  flushing  in  each  branch,  we  will  suppose  the  quantity  issuing 
from  the  reservoir  equal  to  1700  cub.  yds.  only,  and  admit  that  it  receives  no  supplies 
during  the  flushing.  It  is  well  known  that  the  time  required  to  empty  a  prismatic  basin 
is  double  what  would  be  needed  to  discharge  all  its  waters,  were  the  head  to  remain  the 
same  as  at  the  commencement  of  the  discharge.  On  this  basis,  the  time  of  flushing  in 
each  branch  would  be  : 

hrs. 
In  the  branch  Bab-Azoun,    .  .  .  .3 

Bab-el-Oued,  .  .  .4 

"         Marine,  .  .  .  .4 

It  is  apparent  that  these  flushings  will  be  useless  in  the  winter,  for  the  least  storm 


min, 

.  see. 

0 

28 

0 

44 

14 

51 
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will  introduce  into  the  main  sewer  quantities  far  above  those  just  calculated,  especiallr 
in  the  branch  Bab-Azoun.  But  the  flushing  will  have  a  great  effect  in  hot  weather  and 
times  of  low  water. 

We  may  have  an  idea  of  this  by  comparing  the  delivery  of  the  three  branches  with 
the  quantity  introduced  by  the  flushing.  I  have  !)ot  as  yet  gauged  the  quantity  passed 
in  sewer  during  the  low  stage,  but  it  may  be  approximately  calculated  as  follows: 

The  volume  entering  the  city  in  summer  is  about  3924  cub. yds.  for  twenty-four  hours, 
or,  say.  7-7  Imp.  galls,  per  second.  We  may  ada)it  that  the  loss  from  consumption,  eva- 
poration, &c.,is  compensated  by  the  quantity  derived  from  wells  and  cisterns,  and  adopt 
7-7  galls,  as  representing  the  combined  delivery  of  all  the  sewers  of  Algiers,  in  the  low 
stage. 

To  make  a  just  distribution  of  these  7-7  galls,  among  the  three  sewers,  we  must  take 
as  a  basis  not  the  general  basins  of  each  branch,  but  only  the  inhabited  portion  of  each 
basin,  for  the  uninhabited  portions  do  not  feed  the  sewers,  since  there  are  no  rains,  and 
because  the  ravines  are  dry  at  that  time.  Taking  the  inhabited  parts  of  the  basins,  we 
have  the  following  approximate  surfaces: 

Acres. 

Branch  Bab-Azoun,    .  .  .  .  88-9 

"       Babel-Oued,  .  .  .  44-4 

"        Marine,  ....  14-8 

Sewer  emptying  directly  outside  of  port,  .  14-8 

162-9 

Dividing  the  7-7  galls,  proportionately  to  these  surfaces,  we  have  for  the  delivery  of 
each  branch  in  the  low  stage,  the  following  quantities  per  second  : 

Cub.  yds. 

Branch  Bab-.\zoun,     ....     272 
"       Bab-el-Oued,  .  .  .179 

"       Marine,  .  .  .  .64 

During  the  flushing,  these  volumes  will  be  each  increased  by  1700  cub.  yds.;  that  is 
to  say,  that  during  this  time,  the  volume  of  the  branch  Bab-Azoun  will  be  multiplied 
by  7  25  ;  that  of  the  branch  Bab-el-Oued,  by  10  50  ;  and  that  of  the  branch  Marine,  by 
27-50.     These  results  prove  the  advantage  of  flushing  in  hot  weather. 

It  will  be  well  to  reduce  the  period  of  flushing  in  the  branches  Bab-el-Oued  and  Ma- 
rine, or  what  is  equivalent,  to  flush  more  frequently  in  the  branch  Bab-Azoun. 


For  the  Journal  of  the  Franklin  Institute. 

Upon  Balancing  Horizontal  Direct-acting  Screw  Engines. 
By  Alban  C.  Stimers. 

Great  attention  has  been  paid  by  engineers  during  the  past  few- 
years  to  the  subject  of  properly  balancing  horizontal  direct-acting 
screw  engines.  The  parts  considered  necessary  to  be  balanced  in  this 
description  of  engine,  are  those  which  tend  by  their  gravity  to  depress 
the  crank-pin  when  the  piston  is  at  either  end  of  its  stroke,  and,  ordi- 
narily, this  is  equal  to  the  weight  of  the  crank-pin,  half  the  Aveight  of 
the  connecting-rod,  and  half  the  weight  of  the  two  cranks. 

The  practice  of  engineers  has  not  materially  differed  about  the 
amount  of  counter-balance  which  is  required  in  each  case,  it  being  usual 
to  apply  sufficient  weight  upon  the  side  of  the  shaft  directly  opposite 
the  cranks  to  prevent  the  engine,  when  in  a  state  of  rest,  having  any 
tendency  to  move  in  either  direction  when  the  piston  is  at  the  end  of 
the  stroke.  The  improvements  which  have  been  made,  have  been  in 
placing  this  counter-balance  in  the  most  favorable  position. 

The  objectkOf  this  paper  is  to  show  that  an  engine  perfectly  balanced 
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when  in  a  state  of  rest  is  not  balanced  when  in  motion,  and  that  if  it 
is  run  in  one  direction  the  weight  of  the  usual  counter-balance  is  too 
great,  while  if  it  is  run  in  the  other,  it  is  not  sufficient. 

Let  A  B,  in  the  following  diagram,  represent  the  connecting-rod  of 
a  steam  engine,  of  which  bc  is  the  crank  and  bfg  the  circle  in  which 
the  crank-pin  moves.  The  diameter  of  this  circle,  or  gf,  represents 
the  stroke  of  the  piston. 


Now,  if  from  the  centre.  A,  and  the  radius,  A  B,  equal  to  the  length 
of  the  connecting-rod,  the  arc  b  d  ii  is  described  ;  the  point  i)  will  re- 
present the  position  of  the  piston  in  the  stroke  GF,  when  the  crank  is 
in  the  vertical  position,  c  b.  This,  it  will  be  observed,  is  at  a  sensible 
distance  from  the  middle  of  the  stroke  c,  and  if  the  engine  is  put  in 
motion  in  the  direction  of  the  arrows,  the  half  revolution,  b  f  n,  is 
made  by  a  movement  of  the  piston  equal  to  2DF,  and  the  other  half  re- 
volution HGB  by  a  movement  of  the  piston  equal  to  2DG,  and  as  the 
times  and  piston  pressures  are  equal  during  each  of  these  half  revolu- 
tions, the  piston  power  available'to  drive  the  crank-pin  from  its  highest 
to  its  lowest  position,  is  less  than  that  available  to  drive  it  from  the  low- 
est to  the  highest  by  4  CD  multiplied  into  the  pressure  transmitted  from 
the  piston  to  the  crank-pin ;  and  to  remove  this  irregularity  in  the 
powers  of  the  two  half  revolutions,  it  is  necessary  to  have  a  prepon- 
derance at  the  crank-pin,  which  may  be  determined  in  any  given  case 

by  the  following  formula  :  w  —- 

where  ^o  =  the  preponderance  required  at  the  crank-pin,  j(?  =  the  total 
effective  piston  pressure,  and  s  =  the  stroke  of  piston.  Because  p  x  2  c  d 
is  the  amount  of  power  which  must  be  deducted  from  one-half  revolu- 
tion and  added  to  the  other,  and  if  this  power  is  obtained  by  adding  un- 
balanced weight  to  the  crank-pin,  it  is  manifest  that  this  weight  moves 
through  a  perpendicvilar  distance  equal  to  the  stroke  of  the  piston,  and 
the  foot-pounds  to  be  overcome,  divided  by  the  feet  through  which  the 
weight  acts,  gives  the  number  of  pounds  necessary. 

To  show  that  this  quantity  is  not  an  insignificant  one,  we  will  take 
the  case  of  the  U.  S.  Frigate  Merrimack,  of  which  1  happen  to  have 
the  necessary  data. 

It  may,  with  propriety,  be  premised  that  the  connecting-rods,  &c.,  of 
the  engines  of  this  vessel  were  above  the  average  in  weight  compared 
to  diameter  of  cylinder  and  length  of  stroke  ;  that  the  piston  pressure 
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was  less  than  usual ;  and  that  the  ratio  of  length  of  connecting-rod 
to  length  of  stroke  was  fully  equal  to  the  average. 

There  were  two  horizontal  back-action  engines  connected  direct  to 
the  screw  shaft. 

Diameter  of  cylinder,                 ...  72  inches. 

Stroke  of  piston,              ...  3  feet. 

Length  of  connecting-rod,          .                           .                           .  7J     " 

Mean  effective  pressure  per  square  inch  on  the  piston,  being  the 
average  of  more  than  200  indicator  diagrams  taken  during 

the  year  1859,                      .                           •                           .  10-23  lbs. 

From  the  above  length  of  connecting-rod  and  stroke  of  piston,  the 
distance  CD  is  easily  found  by  first  obtaining  the  base  AC  of  the  right 

angled  triangle  A  C  B,  which  is  (v/7"5^— 1-5^  =  )  7'34847,  and  then  de- 
ducting this  from  the  length  of  the  connecting-rod,  or  A  c,  and  we 
have  (7-5 -7*34847=)  0-15153  as  the  value  in  feet  of  CD  in  the  en- 
gines of  the  3Icrriniack. 

From  the  mean  effective  pressure  on  the  piston  as  given  above,  should 
be  deducted  that  which  is  required  to  overcome  the  friction  of  the  pis- 
ton, piston  rods,  crosshead  guides,  and  connecting-rod  bearings;  and 
as  the  air  pump  pistons  are  connected  directly  with  the  steam  pistons 
by  a  rod  passing  through  two  stuffing  boxes,  there  is  the  friction  of 
the  pump  piston  and  piston  rod,  and  the  direct  pressure  upon  the 
pump  piston.  This  last  was  often  obtained  by  means  of  indicator  dia- 
grams from  the  pumps  themselves,  and  the  usual  average  was  8  per 
cent,  of  the  total  effective  pressure  on  the  steam  piston.  It  amounted, 
therefore,  to  (10-23  x  -08  =  )  0-8184  lbs.  per  square  inch  of  the  steam 
piston,  which,  deducted  from  the  total,  leaves  (10-23—0-8184=)  9-41 
lbs.,  and  if  we  assume  that  1-41  lbs.  per  square  inch  of  the  steam  pis- 
ton pressure  will  overcome  the  loaded  friction  of  the  parts  above  enu- 
merated, we  shall  probably  not  err  much.  This  leaves  8  lbs.  per  square 
inch  transmitted  to  the  crank-pin,  and  to  obtain  the  value  of  p  in  the 
foregoing  formula  the  area  of  the  piston  must  be  multiplied  by  this 
amount.  The  area  of  a  piston  72  inches  diameter  is  4071-5  square 
inches,  therefore  ^=4071-5x8  =  32572  lbs.,  and  as  s  =  3,  we  have 

32572x2x0-15153      ^^^^  „ 
w= o =3290  lbs. 

o 

This  is  the  preponderance  which  it  is  necessary  there  should  exist 
at  the  crank-pin  of  the  Merrimack' s  engines,  to  maintain  them  in  a 
perfectly  balanced  state  when  running  in  the  direction  marked  by  the 
arrows  of  the  foregoing  diagram. 

To  determine  now  how  much  counterbalance  there  should  be  for 
running  them  in  the  direction  shown,  it  is  necessary  to  ascertain  how 
much  preponderance  there  is  at  the  crank-pin  without  any  balance. 

The  following  are  the  weights  which  tend  to  depress  the  crank-pin 
when  the  piston  is  at  the  end  of  the  stroke. 

Half  of  one  connecting-rod,  complete,  .  .  1950  lbs. 

Half  of  two  cranks,  .  .  •  1315    " 

One  crank-pin,  .  .  .  48.5    " 

Total,  3750   « 
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The  counterbalance  required,  then,  upon  the  side  of  the  shaft  directly 
opposite  the  cranks,  and  at  the  same  distance  from  its  centre  as  the 
crank-pin,  is  (3750-3290=)  460  lbs. 

By  a  similar  process  of  reasoning,  it  may  be  shown  that  if  the  en- 
gine is  run  in  a  direction  contrary  to  that  marked  by  the  arrows,  the 
preponderance,  instead  of  being  required  at  the  crank-pin,  must  be 
placed  on  the  opposite  side,  and  that  in  the  case  of  the  engines  of  the 
Merrimack,  the  counterbalance  -would  require  to  be  (3750  +  3290=) 
7040  lbs. 

It  so  happens  that  the  position  of  the  two  engines  of  this  vessel  is 
such  that  while  the  forward  one  runs  in  the  direction  shown  by  the 
arrows  of  the  diagram,  when  the  vessel  is  being  driven  ahead,  the  after 
one  runs  in  the  contrary  direction. 

The  counterbalance  for  both  engines  is  in  one  piece,  and  is  placed, 
not  only  abaft  the  engines,  but  upon  the  after  part  of  the  loose  coup- 
ling connecting  the  line  of  shafting,  running  out  through  the  stern  to 
the  screw,  with  the  crank  shaft. 

On  account  of  its  great  distance  from  the  forward  engine  it  probably 
had  very  little  influence  upon  it,  and  it  is  worthy  of  remark  in  this 
connection  that  this  engine  always  worked  much  more  smoothly  and 
regularly  than  the  after  one. 

It  is  quite  the  common  practice  now  to  run  the  engines  of  our  screw 
steamers  in  the  direction  contrary  to  that  shown  by  the  arrows  in  the 
diagram,  because  the  oblique  action  of  the  connecting-rod  upon  the 
crosshead  guides  is  upward  when  running  in  this  direction,  whereas, 
when  running  the  other  way,  this  action  is  downward,  the  friction  in  the 
latter  case  being  the  oblique  force  of  the  rod  plus  the  weight  at  the 
crosshead,  and  in  the  other  direction  the  friction  is  only  the  difference 
between  these  quantities. 

The  engines  of  the  Merrimack  afford  an  excellent  opportunity  to 
judge  of  the  importance  of  this  subject,  the  oblique  force  of  the  con- 
necting-rod pressing  down  upon  the  forward  crosshead  at  the  same 
time  that  it  lifts  the  after  one,  and  if  the  fears  of  constructino;  engineers 
were  well  founded,  the  former  would  heat  and  give  trouble,  while  the 
latter  would  work  to  a  charm.  The  reverse  of  this,  however,  was  the 
case  in  fact.  It  was  the  forw'ard  crosshead  that  never  gave  trouble, 
while  the  after  one  required  frequent  attention,  as  it  was  important 
that  there  should  be  as  little  play  in  the  guides  as  possible,  because 
when  a  few  inches  of  the  stroke  had  been  performed,  the  lifting  force 
of  the  connectinof-rod  became  sufficient  to  raise  the  crosshead  against 
the  upper  guide,  and  when  it  arrived  at  a  corresponding  distance  from 
the  other  end  of  the  stroke,  it  would  drop  again  to  the  lower  slide, 
and  it  may  easily  be  imagined  that  when  heavy  engines  like  those 
under  consideration  were  making  forty  or  fifty  revolutions  per  minute, 
this  lifting  and  dropping  process  was  not  a  very  gentle  affair.  The 
only  way  in  which  the  blow  could  be  softened  was  to  make  the  dis- 
tance through  which  the  crosshead  rose  and  fell  as  small  as  possible, 
and  sometimes  this  would  be  reduced  a  trifle  too  much,  and  heating 
ensue  as  a  natural  consequence.     Whereas  the  forward  crosshead 
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always  worked  perfectly  smooth  and  never  gdve  the  slightest  trouble 
from  heating  or  any  other  cause. 

It  appears  preferable,  therefore,  to  run  the  engines  in  the  direction 
of  the  arrows  for  reasons  entirely  independent  of  any  consideration  of 
the  counter-balance,  and  when  to  this  is  added  the  great  convenience 
of  having  the  engine  balanced  without  the  application  of  any  counterba- 
lance whatever,  there  should  certainly  be  very  little  hesitation  about  it. 

That  to  apply  no  counter-balance  would  be  the  proper  course  to  pur- 
sue, is  evident  from  an  examination  of  the  case  of  the  Merrimack,  which 
"we  have  taken  as  an  example,  for  it  would  only  have  required  an  in- 
crease of  steam  pressure  upon  the  piston  of  1\  lbs.  to  have  caused 
the  engines  to  run  in  a  perfectly  balanced  state,  supposing  them  to  be 
run  in  the  direction  of  the  arrows,  and  if  the  pressure  was  still  more 
increased,  there  would  require  to  be  weight  added  to  the  crank-pin 
to  maintain  the  balance  perfect,  but  even  in  engines  carrying  much 
higher  steam  than  those  of  the  Merrimack,  engineers  would  very  pro- 
perly hesitate  to  do  this  on  account  of  the  great  irregularity  with  which 
the  engines  would  run  when  reversed. 


Steam  Engineering  in  1859.*  Recapitulation. 
Concluding  Remarks. 

The  first  paper  of  this  series  appeared  in  the  May  number,  and  was 
intended  to  point  out  the  avoidable  difference  existing  between  the 
present  practice  of  steam  engineering,  and  that  which,  if  generally 
adopted,  would  result  in  many  and  undoubtable  advantages. 

It  was  intended  also  to  indicate  that  steam  engineers  were  practi- 
cally neglecting  to  appreciate  the  only  true  principles  in  steam  engi- 
neering, on  which  all  economy  must  rest,  and  that  with  few  exceptions, 
we  are  literally  wasting  money  and  time  by  allowing  the  manufacture 
of  steam  engines  to  degenerate  into  a  mere  trade. 

During  the  past  six  months,  several  instances  have  occurred,  in  which 
the  possibility  of  an  indicated  horse  power  being  obtained  from  the 
consumption  of  2h  lbs.  of  coal,  has  been  more  than  verified,  and  these 
instances  have,  in  many  particulars,  confirmed  fully  the  truth  of  all 
■we  have  stated  in  reference  to  the  economy  of  steam  power. 

Paddle  engines  of  considerable  power  are  now  regularly  working 
with  a  consumption  less  than  2|  lbs.  of  coal  per  hour,  and  tliis  is  ac- 
complished with  all  the  disadvantages  arising  from  the  use  of  salt  water. 
This  creditable  result  is  due,  solely,  to  an  intelligent  appreciation,  by 
the  designer,  of  those  truthful  principles  we  have  endeavored  to  re- 
commend. 

In  another  case  of  recent  improvements  in  steam  power,  by  an  im- 
proved class  of  boiler,  the  use  of  distilled  water,  conservation  of  heat, 
and  extensive  development  of  the  expansive  principle,  an  indicated 
horse  power  has  been  realized  by  a  consumption  considerably  less  than 
2  lbs.  of  coal  per  indicated  horse  power  per  hour. 

*  From  the  Lond.  Artizan,  Dec,  1859. 
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In  another  case,  with  more  limited  expansion  and  pure  water  for 
evaporation,  the  coal  consiunption  has  averaged  for  a  considerable 
period  less  than  2J  lbs.  per  indicated  horse  power  per  hour. 

The  above  cases  in  actual  practice,  are  well  authenticated,  but  it  is 
unnecessary  to  remind  the  practical  reader,  that,  in  the  application  of 
steam  power,  many  conditions  have  to  be  fulfilled  besides  that  of  econ- 
omizino;  fuel ;  cost  of  construction,  simplicity,  safety,  weight,  space, 
durability,  have  all  to  be  separately  considered  ;  and  the  greater  the 
change  introduced,  the  longer  the  time  required  to  test  it  before  it  de- 
serves the  confidence  of  the  public. 

To  insure  the  acceptance  of  our  statements,  even  by  those  most  in- 
disposed to  wander  from  the  beaten  track,  in  all  cases  we  have  stated 
less  than  the  truth  ;  that  is,  present  defects  have  been  leniently  repre- 
sented, and  the  advantage  that  may  be  obtained  from  attention  to  true 
principles  of  economy,  has  been  underrated. 

It  must  not  be  forgotten  that  the  success  of  improvements,  and  more 
especially  their  general  adoption,  are  greatly  dependent  on  the  modera- 
tion of  the  engineer  who  introduces  them ;  many  a  fair  and  useful 
change  has  been  kept  in  abeyance  for  years,  by  a  want  of  moderation 
and  judgment  in  the  inventor.  Experience  teaches  us  that  it  requires 
more  judgment  to  decide  how  and  when  to  introduce  an" improvement, 
than  it  does  to  decide  on  the  merits  of  the  improvement  itself. 

In  marine  engineering,  safety  and  the  greatest  possible  freedom  from 
risk  must  be  secured,  even,  if  necessary,  at  the  cost  of  economy;  and 
whoever  introduces  changes  of  a  radical  kind,  incurs  a  heavy  respon- 
sibility, and  may,  by  a  want  of  prudence,  be  a  curse  to  his  patrons  and 
the  profession  ;  but  this  somewhat  severe  caution  need  not  disturb  or 
check  the  honest  and  earnest  inventor ;  his  success  is  certain,  if  he  is 
moderate  and  progressive. 

There  are  many  good  practical  engineers  and  mechanics,  but  few 
practical  philosophers — we  polish  the  shell  but  waste  the  kernel.  When 
shall  we  estimate  the  efficiency  of  a  steam  engine  by  the  diffisrence  exist- 
ing between  heat  expended  and  heat  utilized  ?  "When  shall  we  appre- 
ciate the  vitality  and  importance  of  the  true  principles  of  economy, 
as  distinct  from  mechanical  construction  ?  When  shall  we  cease  to 
sacrifice  solid  advantages  to  apathy,  ignorance,  and  trade  puffery  ? 

In  the  June  number,  the  generation  of  steam  was  considered,  and  we 
trust  our  readers  will  excuse  our  requesting  particular  attention  to  the 
statements  made  on  that  subject. 

Statistics  embracing  a  large  field  of  observation  have  lately  been 
published,  giving  accurate  information  on  the  duty  and  economy  of 
the  Lancashire  engines  and  boilers,  and  we  have  the  satisfaction  of 
knowing  that  these  statistics  have  most  fully  confirmed  our  own  esti- 
mates, a  matter  of  no  slight  importance,  when  it  is  remembered  that 
present  duty  must  form  the  basis  from  which  all  improvements  sprino-. 

A  steam  engine  is  attractive  to  the  young  steam  engineer,  but  what 

does  he  care  about  the  dirty  black  looking  boiler?     As  a  general  rule 

(comparatively)  he  never  takes  any  interest  in  boiler  construction  until 

he  is  thrown  on  his  own  resources,  when  he  is  compelled  to  do  so  to 
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maintain  his  credit  and  position  ;  there  are  now  hundreds  of  engineeers 
holding  important  and  responsible  positions,  in  positive  ignorance  of 
the  laws  that  determine  the  economical  efficiency  of  a  steam  boiler — 
dogmatism  takes  the  place  of  knowledge,  and  we  pick  the  fruit  of  such 
a  state  of  things  in  wholesale  waste. 

Perfect  combustion  is  the  starting  point  in  steam  generation,  and 
thanks  to  the  perseverance  of  some,  earnest  in  their  adherence  to  first 
principles,  there  is  a  prospect  of  great  improvement  in  the  furnace 
arrangements  of  steam  boilers  ;  but  it  is  extraordinary  what  time  it 
takes  to  convince  engineers  that  it  is  impossible  to  obtain  a  sufficient 
supply  of  air  through  the  grate  bars  ;  or  that  perfect  combustion  is 
not  attainable  except  at  a  very  high  temperature ;  and  that  space  should 
be  given  to  allow  the  air  and  gases  to  combine. 

The  conversion  of  coal  and  air  into  an  equivalent  of  heat  must  be  the 
iirst  process — and  then,  as  the  second  process,  that  heat  can  be  applied 
with  full  eifect — but  the  custom  is,  by  low  furnaces  and  contracted  com- 
bustion chambers,  to  begin  the  second  process  before  the  first  is  half 
completed,  the  result  being  a  certain  loss. 

With  brick  furnaces  a  much  less  space  for  combination  and  combus- 
tion is  sufficient,  as  the  furnace  case  approaches  in  temperature  that 
of  the  furnace  itself;  but  with  furnaces  inside  a  steam  boiler  it  is  quite 
different — the  plates  surrounding  the  fuel  are  always  at  a  low  tempera- 
ture compared  with  that  of  combustion,  and  will,  if  in  too  close  con- 
tact with  the  fuel,  absolutely  prevent  the  necessary  temperature  for 
perfect  combustion  ever  being  attained. 

This  is  so  self-evident  that  the  present  faulty  construction  of  boiler 
furnace  is  quite  unaccountable. 

In  the  boilers  of  the  Grreat  Eastern^  it  is  quite  evident  that  they 
were  designed  in  improved  accordance  with  the  right  principles  of  con- 
struction we  have  alluded  to — the  combustion  space  being  in  excess  of 
the  general  practice. 

In  the  June  and  July  numbers,  we  pointed  out  the  characteristics 
of  the  wasteful  and  economical  generation  of  steam,  and  as  they  are 
more  neglected  than  any  other  connected  with  boiler  construction,  we 
must  yet  add  a  few  more  statements  in  illustration. 

It  must  be  allowed  as  undisputed  that  with  an  average  rate  of  com- 
bustion and  a  given  class  of  boiler,  a  certain  amount  of  heat  absorbing 
surface  must  be  given  to  take  up  the  heat  generated  in  the  furnace, 
minus  what  is  required  for  draft  in  the  uptake — if  this  surface  is  not 
siven,  a  certain  amount  of  the  heat  is  transferred  from  the  water  to 
the  chimney. 

Referring  to  the  tables  of  ratios  in  the  June  number,  we  find  expe- 
rience fully  confirms  the  fact  stated  above ;  and  it  Avill  be  found  with- 
out a  single  exception,  other  points  of  construction  being  similar,  the 
evaporative  duty  obtained  from  a  pound  of  coal  is  always  proportionate 
to  the  ratio  between  the  heating  surface  and  the  rate  of  combustion,  a 
large  ratio  increasing,  and  a  small  ratio  decreasing  that  duty. 

It  is  matter  of  sincere  regret  that  we  have  to  select  as  one  of  the 
most  striking  cases  of  a  neglect  of  the  above  undcviating  principle  of 
economy,  the  boilers  of  the  Great  Eastern. 
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In  February,  1855,  the  late  Mr.  Brunei  reported  to  the  proprietors 
of  the  great  ship,  that  much  attention  had  been  paid  to  economy  of 
fuel  in  the  design  of  the  boilers,  and  that,  to  prevent  a  chance  of  error, 
an  experimental  boiler  had  been  made.  After  such  a  report  it  might 
have  been  expected  that  a  maximum  evaporation  would  be  obtained 
from  the  coal. 

At  pages  137  and  138,  are  given  two  experiments  of  evaporative 
duty  in  boilers  of  similar  construction  to  those  in  the  Great  Eastern, 
except  as  to  the  ratio  of  heating  surface  to  rate  of  combustion,  which 
was,  in  the  first  case,  0*83  to  1,  and  in  the  second,  1*9  to  1.  The  dif- 
ference of  evaporative  duty  in  these  boilers  was  nearly  40  per  cent. 

In  the  boilers  of  the  Great  Eastern  there  are  only  some  20  square 
feet  of  heat  absorbing  surface  to  one  square  foot  of  fire  grate,  and 
with  100  ft.  height  of  chimney,  and  a  high  temperature  in  the  uptake, 
there  is  every  reason  to  believe,  the  furnace,  when  fully  supplied,  would 
consume  at  least  20  lbs.  of  coal  per  square  foot  of  fire  grate,  or  430 
tons  per  day,  and  with  dampers  fully  open,  it  is  difficult  to  believe  that 
less  than  24  or  25  lbs.  of  coal  Avere  burnt  per  square  foot  of  fire  grate. 
No  practical  man,  who  has  well  considered  the  subject,  can  accept  the 
statement,  that  when  working  the  boilers  at  their  full  steaming  power, 
the  consumption  of  coal  Avas  only  309  tons  a  day,  or  14  lbs.  per  square 
foot  of  fire  grate. 

It  is  no  matter  of  surprise  that  the  water  jacket  became  a  second 
boiler,  for  it  is  quite  certain,  with  the  deficient  heating  surface  a  high 
wasteful  temperature  in  the  uptake  is  inevitable. 

The  remedy  in  the  case  of  the  Great  Eastern  is  to  take  away  at 
least  one-third  of  the  grate  surface,  and  adopt  some  plan  for  preventing 
the  loss  arising  from  condensation  in  the  cylinder — the  result  of  such 
alteration  would  be  a  considerable  decrease  of  the  coal  consumption 
and  a  considerable  increase  in  the  power  of  the  engines  and  the  speed 
of  the  ship. 

In  steam  generation  it  is  simply  a  matter  of  elioice  with  the  steam 
engineer  as  to  what  evaporative  duty  (within  certain  limits)  he  obtains 
from  the  fuel — shall  it  be  6,  7,  8,  9,  10,  or  11  lbs.  of  water  evaporated 
by  a  pound  of  coal  ?  He  can  obtain  cither  result  without  any  radical 
change  in  the  construction  or  form  of  boiler. 

Before  leaving  the  subject  of  steam  generation,  we  must  once  more 
revert  to  the  defective  circulation  of  the  water  in  marine  and  locomo- 
tive boilers.  It  is  somewhat  difficult  to  estimate  the  amount  of  loss 
incurred  by  deficient  circulation,  but  there  is  no  difficulty  in  proving 
that  a  considerable  loss  of  evaporation  is  incurred,  and  also  that  an- 
other certain  evil  results — namely,  premature  destruction  of  the  con- 
ducting metal. 

In  the  August  number,  "the  application  of  steam  as  a  motive  power  " 
Avas  considered,  and  the  importance  of  maintaining  the  temperature  of 
the  steam  in  its  passage  to  and  through  the  engine,  and  of  avoiding 
all  premature  condensation,  was  strongly  represented. 

The  economy  to  be  derived  from  the  steam  case  or  jacket  round  the 
cylinder  is  still  disputed,  but  it  is  strange  that  the  bulk  of  the  object- 
ors to  the  jacket  have,  in  no  case,  made  a  fair  comparison  of  economy 
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by  dynamometer  or  indicator,  with  and  Avithout  tlie  jacket.  Cornisli 
engineers  object  on  account  of  the  piston  packing  being  affected  by 
the  heat  given  out  by  the  jacket.  To  remedy  this,  the  jacket  was 
removed,  and  "they  never  noticed  any  increased  consumption  of  coaL" 
Most  scientific  conclusion,  truly  !  ! 

In  addition  to  the  cases  already  given  of  economy  derived  from  the 
application  of  steam  jackets,  we  may  add  two  more.  In  each  case  the 
experiments  were  carefully  made  with  and  without  the  jacket.  In  the 
first  case  a  saving  of  27  per  cent,  was  realized  Avith  the  jacket,  and 
the  water  condensed  in  it  was  less  than  5  per  cent,  of  the  total  quan- 
tity evaporated. 

In  the  second  case  the  saving  was  22  per  cent,  with  the  jacket.  The 
water  condensed  in  it  not  being  ascertained. 

There  are  two  points  worth  consideration  in  estimating  the  economy 
to  be  derived  from  steam  jackets  in  condensing  engines.  The  first  is, 
that  there  is  condensation  only,  and  no  re-evaporation  in  the  jacket  as 
in  the  cylinder.  And  secondly,  that  during  half  of  each  stroke  the 
condensation  in  the  jacket  is  practically  uniform  at  all  rates  of  expan- 
sion. It  must  also  be  borne  in  mind  the  re-evaporation  that  takes 
place  during  the  exhaust  stroke  in  the  cylinder,  not  only  robs  heat 
from  it,  but  requires  increased  duty  from  the  condenser. 

Superheated  steam  with  an  old  hoiler  is  often  an  evidence  of  origi- 
nal defective  construction,  but  applied  to  a  well  designed  new  boiler 
it  has  advantages  ditficult  to  obtain  in  any  other  way.  Any  plan  by 
"which  a  greater  amount  of  useful  effect  can  be  derived  from  the  heat 
generated  in  the  furnace,  is  a  step  in  the  right  direction,  and  time  and 
experience  alone  Avill  prove  what  effect  the  highly  heated  steam  has 
upon  the  working  valve  and  cylinder  surfaces. 

There  is  a  striking  similarity  in  the  amount  of  economy  derived 
from  the  use  of  steam  jackets  and  that  of  superheated  steam. 

Without  expansion,  40  lbs.  weight  of  steam  will  give  an  indicated 
horse  power  ;  with  an  expansion  of  three  times,  or  cut  ofF  at  one-fourth 
the  stroke,  18  lbs.  weight  of  steam  will  give  an  indicated  horse  power, 
making  no  allowance  for  leakage  or  condensation.  Supposing  steam 
jackets  applied,  and  allowing  one-fifth  for  condensation,  leakage,  &c., 
and  assuming  10  lbs.  of  water  to  be  evaporated  by  one  pound  of  coal, 
and  the  steam  to  be  expanded  three  times,  'practicaUy  an  indicated 
horse  power  can  be  obtained  by  the  consumption  of  2J  lbs.  of  coal, 
just  one-half  of  the  present  average  consumption,  and  this  result  can 
be  realized  without  any  great  change  in  engine  or  boiler  construction  ; 
and  be  it  remembered  wiien  this  improvement  has  been  effected,  we 
have  only  began  to  economize.  As  a  commencement,  an  average  of 
2|  lbs.  of  coal  to  the  indicated  horse  power  will  be  acceptable,  and 
when  that  is  accomplished,  we  shall  find  many  pioneers  doing  the  same 
duty  with  one  pound. 

As  the  indicator  does  not  give  us  the  power  absorbed  in  friction,  in 
and  beyond  the  machine,  it  is  impossible  to  use  it  in  comparing  the 
efficiency  of  two  engines  of  a  dificrcnt  class  ;  for  instance,  a  compound 
or  Woolf  engine  having  the  same  indicated  power  and  consumption  of 
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coal  as  a  single  cylinder  engine,  would  necessarily  be  the  least  efficient 
of  the  two  from  the  increased  friction. 

The  indicated  power  of  the  '"''Great  Eastern  s  "  engines  has  been 
published  as  7600  when  working  full  power,  and  consuming  300  tons 
of  coal  per  day ;  this  gives  3|  lbs.  of  coal  per  indicated  horse  power 
per  hour ;  but  for  reasons  we  have  given  as  to  the  evaporative  duty 
of  the  boilers,  and  from  the  limited  expansion  employed,  it  is  to  be 
feared  that  at  least  4f  or  5  lbs.  are  required  per  indicated  horse  power 
per  hour ;  a  most  unsatisfactory  result. 

In  some  experiments  with  engines  and  boilers  similar  in  proportion 
to  those  in  the  "  Great  Eastern^'"  4f  lbs.  of  coal  were  consumed  per 
indicated  horse  power  per  hour,  working  under  favorable  circum- 
stances ;  and  from  the  class  of  engines  adopted  for  the  screw,  a  less 
favorable  result  even  than  that  referred  to,  must  be  expected  from  them. 

It  may  be  taken  for  granted  that  if  there  had  been  sufficient  boiler 
power  in  the '"'' Great  Eastern"  to  indicate  the  anticipated  10,000 
actual  horse  power,  at  least  500  tons  of  coal  would  have  been  con- 
sumed per  day. 

Notwithstanding  the  adoption,  by  an  eminent  firm,  of  trunk  engines 
for  screw  propulsion,  as  simple  and  compact  in  a  mechanical  point 
of  view,  they  arc,  by  their  very  construction  and  the  cooling  surface 
exposed,  inadmissible  as  economical  engines  ;  and  when  we  practically 
recognise  the  truth,  that  economy  of  fuel  is  the  great  desideratum, 
this  description  of  engine  will  be  as  neglected  as  it  deserves  to  be.  For 
naval  purposes,  horizontal  engines  with  double  piston  rods  are  almost 
equally  compact  with  the  trunk,  and  can  be  worked  with  very  much 
less  waste  of  fuel. 

lleformation  always  springs  from  the  people  ;  as  in  politics  and  re- 
ligion, so  in  science,  those  high  in  professional  position  are  too  often 
only  the  remote  followers,  and  not,  nay  never,  the  pioneers,  or  even 
the  encouragers  of  improvements. 

To  which  of  our  great  engineering  firms  is  steam  engineering  in- 
debted for  a  due  attention  to  economical  principles  of  construction  ? 
Do  they  not  in  daily  practice  ignore  the  existence  of  power  in  heat  ? 

Strange,  but  most  true  is  it,  that  the  highest  price  is  often  given 
for  steam  machinery,  in  the  arrangement  of  which  there  has  been  the 
least  attention  paid  to  economical  efficiency. 

We  are  loth  to  believe  that  the  value  of  a  steam  engine  is  to  be  regu- 
lated solely  by  the  excellence  of  its  mechanism  and  workmanship. 

It  is  quite  certain  that  our  government,  through  its  engineering  offi- 
cials, has  been  instrumental,  to  an  alarming  extent,  in  repressing  im- 
provement, and  encouraging  the  "let  alone  ''  system  in  the  steam  ma- 
chinery of  the  navy. 

A  fcAv  fortunate  inventors,  by  (to  them)  an  age  of  perseverance  and 
a  determination  not  to  be  discouraged  by  any  amount  of  official  igno- 
rance and  red  tapeism,  have  succeeded  in  obtaining  a  fair  trial  of  their 
inventions ;  but  most  men  who  have  matured  improvements,  will  not 
subject  themselves  to  the  uncertainty  of  governmental  patronage. 

For  instance,  if  an  engineer  succeeds  in  reducing  the  present  con- 
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sumption  of  fuel  by  some  well  proved  improvements  on  boilers  or  en- 
gines, lie  dare  not  submit  his  plans  to  the  Admiralty,  because  he  knows 
too  well  the  jury  will  have  to  give  the  verdict ;  and  if  the  great  con- 
tracting firms  who  supply  Government  with  marine  engines  of  the  old 
wasteful  type,  should  disapprove  his  new  plans,  where  is  there  a  court 
of  appeal  ?  He  is  forewarned  by  the  experience  of  others,  that  the 
chances  are  one  hundred  to  one  against  him. 

Better  days  may,  and  they  assuredly  will,  come,  when  all  who  are 
competent  will  be  allowed  to  compete  for  Government  orders,  and  at 
the  present  moment  the  list  of  privileged  firms  is  being  wisely  extended. 

It  would  be  difficult  to  estimate  the  advantage  to  the  country  of 
offering  a  premium  for  the  best  arrangement  of  steam  machinery  for 
the  gunboats ;  they  are  used  in  a  service  that  requires  them  to  have 
the  following  qualifications :  First.,  to  be  easily  concealed  from  the 
sight  or  hearing  of  the  enemy ;  Secondly,  to  go  the  greatest  distance 
with  the  least  weight  of  fuel ;  Thirdly,  to  require  a  minimum  amount 
of  repair ;  and,  FourtJdy,  to  be  able  to  raise  steam  at  the  shortest  no- 
tice :  these  are  the  requirements  of  the  service  they  are  built  for.  How 
are  they  fulfilled  ? 

1.  They  have  a  pufi"  blast  in  the  chimney  to  attract  the  sight  and 
hearing  of  the  enemy. 

2.  They  are  wasteful  on  fuel  and  go  the  least  possible  distance  with 
a  maximum  consumption. 

3.  They  require  more  decided,  extensive,  and  constant  repair  than 
any  other  class  of  machinery  in  Her  Majesty's  Steam  Navy,  and 

4.  From  two  to  three  hours  are  required  to  raise  the  steam. 
Never  surely,  was  there  a  more  striking  instance  of  success  in  try- 
ing "how  not  to  do  it." 

There  is  no  difficulty  whatever  by  simple  and  inexpensive  alteration 
in  the  gunboat  boilers  and  engines,  in  getting  rid  of  the  steam  blast 
in  the  chimney ;  reducing  the  consumption  of  fuel  one-half,  to  accom- 
plish the  same  distance  as  before,  or  in  other  words  to  propel  the  boats 
twice  the  distance  for  the  same  amount  of  fuel ;  supplying  the  boilers 
with  pure  water,  thus  avoiding  the  heavy  repairs  rendered  necessary 
by  the  use  of  salt  water  in  small  boilers  that  cannot  be  cleaned ;  and 
lastly,  raising  the  steam  in  one-fourth  the  time  required  at  present. 

To  those  entering  the  field  of  steam  engineering,  we  would  say,  de- 
spise no  man's  opinion  or  experience — hear  all  you  can,  but  be  care- 
ful what  you  retain  for  use — those  engineers  who  have  been  noted  for 
their  disrespect  and  contempt  for  the  opinions  of  others,  are  always 
those  who  have  much  the  greatest  blunders  in  their  own  practice. 

Successful  engineering  consists  greatly  in  a  wise  selection  from  an 
extensive  experience,  and  not  from  that  alone  of  one  individual,  which 
is  necessarily  partial  and  limited. 

In  the  design  and  construction  of  steam  engines,  the  manufacturer 
is  seldom  in  a  position  to  keep  pace  with  the  requirements  of  the  users 
of  steam  power,  and  in  proposing  changes  of  construction,  tending  to 
economize,  he  has  some  difficulty  in  obtaining  compensation  for  addi- 
tional cost  in  increasing  the  duty  realized  from  a  given  amount  of  fuel. 

If  in  the  construction  of  railways  it  was  found  necessary  to  introduce 
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a  professional  man  between  the  propi'ietor  and  the  contractor,  it  is 
still  more  necessary  in  the  construction  of  steam  machinery,  if  it  is 
■wished  to  have  that  machinery  designed  on  the  best  principles. 

At  the  same  time,  however,  we  fear  steam  engineers  of  the  ability 
and  judgment  necessary  to  take  this  middle  position,  are  very  difficult 
to  be  found,  and  too  often  the  duties  are  undertaken  by  incompetent 
and  inexperienced  men,  who  by  their  blunders  create  a  prejudice  against 
a  division  of  labor  that  benefits  both  the  user  and  the  manufacturer  of 
steam  machinery. 

The  wide,  and  we  may  add,  the  opening  field  of  steam  engineering 
is  full  of  promise,  indeed  there  is  no  branch  of  engineering  to  be  com- 
pared with  it  as  regards  a  certainty  of  radical  and  extensive  improve- 
ment. 

In  marine  engineering,  alone,  a  lifetime  is  required  to  make  but 
limited  progress,  and  the  influence  of  that  progress  wdl  be  felt  through- 
out the  whole  world. 

Finally,  Ave  must  express  the  hope  that  these  papers  will  not  be  en- 
tirely fruitless,  but  that  some  of  our  readers  will,  by  their  perusal,  be 
induced  to  assist  in  the  great  and  important  work  of  steam  reforma- 
tion. 


MECHANICS,  PHYSICS,  AND  CHEMISTRY, 


What  should  Mechanical  Workmen  he  Taught?^ 
On  Saturday  afternoon,  the  4th  of  June,  a  lecture  on  this  subject 
was  delivered,  at  the   South   Kensington   Museum,  by  Mr.  J.  Scott 
Russell,  F.R.S.     The  following  abstract  of  it  is  principally  taken  from 
the  report  in  the  Builder: 

The  lecturer  commenced  by  observing  that  he  had  the  honor  of  ap- 
pearing before  them  in  a  somewhat  unusual  capacity,  in  consequence 
of  a  conversation  which  had  taken  place  not  long  ago  between  one  of 
that  great  establishment  and  himself  on  the  subject  of  the  education 
of  the  class  of  workmen  to  whom  he  (Mr.  Russell)  belonged.  Mr,  Cole 
had  shown  him  some  papers  which  he  had  prepared  for  the  purpose  of 
examining  workmen  as  to  the  progress  Avhich  they  had  made  in  the 
kind  of  education  generally  provided  for  them ;  and  expressed  to  him 
wdiat  he  (Mr.  Russell)  now  expressed,  that  the  education  provided  in 
this'  country  for  workmen  was  not  that  which  was  very  directly  calcu- 
lated to  render  them  good  workmen.  He  did  not  mean  to  infer  that 
education  did  not  make  us  all  the  better  and  wiser, — at  all  events  it 
put  into  our  hands  the  means  of  acquiring  knowledge,  and  therefore 
reading,  wi'iting,  drawing,  and  accounting,  were  good  for  the  skilled 
workmen,  and  for  every  body  else.  It  did  not,  however,  consort  with 
his  experience  that  the  best  reader  and  the  best  writer  were  always 
the  most  skilled  workmen ;  on  the  contrary,  the  best  man  he  ever 
knew  could  neither  read,  write,  nor  account,  and  yet  he  was  a  very 
admirable  workman.  As  a  large  employer  of  skilled  labor,  he  now 
asked  whether  there  was  any  description  of  education  which,  in  their 

*  from  the  Journal  of  the  Society  of  Arts,  Xo.  314. 
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opinion,  would  tend  greatly  to  the  increase  of  the  skill,  dexterity, 
ability,  and  success,  of  the  practical  working  mechanic.  He  main- 
tained that  there  was,  but  that  the  mechanic  did  not  get  it.  It  was 
extremely  difficult  to  give,  but  if  the  rising  teachers  of  the  next  gene- 
ration— if  the  institution  in  which  they  were  then  met — if  the  Govern- 
ment— really  and  earnestly  cared  about  the  mechanic,  and  wished  to 
make  him  a  good  and  skilled  workman,  and  wished  to  keep  the  next 
generation  of  workmen  where  English  workmen  had  ever  been — name- 
ly, at  the  head  of  the  workmen  of  Europe — he  would  show  what  it  was 
their  duty  to  do,  and  what  ought  to  be  done.  It  was,  no  doubt,  diffi- 
cult to  accomplish ;  but,  if  they  all  pulled  together,  it  could  be  done. 
It  would  want  a  good  deal  of  money,  large  and  wise  views,  and  great 
energy  and  self-denial.  Having  said  thus  much  of  the  difficulties  of 
the  undertaking,  he  would  recommend  them  not  to  be  disheartened, 
as,  if  a  little  seed  were  sown,  a  little  agitation  commenced,  and  a  little 
ventilation  given  to  the  matter,  the  Government  might  be  induced  to 
do  all  that  ought  to  be  done.  The  matter,  moreover,  was  a  serious 
one,  because  the  Governments  of  other  countries  were  doing  a  great 
deal  for  the  education  of  their  practical  mechanics,  which  we,  as  a  na- 
tion, were  not  doing.  He  himself  was  obliged  to  get  his  very  best 
draftsmen  and  mechanics  from  foreign  countries.  He  had  men  in  his 
employment  from  Prussia,  Germany,  and  Holland ;  and  he  was  bound 
to  say,  that,  as  far  as  preliminary  education  was  concerned,  although 
the  workmen  of  foreign  countries  had  not  the  skill  obtained  by  the 
British  workmen  from  practical  experience,  their  scientific  knowledge 
was  gi'eater,  and  that  knowledge  was  telling  so  rapidly  on  the  present 
generation  of  workmen,  that  we  were  now  equalled  (he  would  not  say 
excelled)  by  the  workmen  of  many  countries  upon  whom  we  were  in- 
clined to  look  down  a  few  years  ago.  He  hoped  they  would  clearly 
understand  that  he  did  not  say  anything  against  the  education  now 
given.  On  the  conti'ary,  he  would  sa}'-,  "  Continue  to  teach  drawing, 
reading,  writing,  and  accounting,  in  the  best  manner  you  can ;  but  if 
you  have  a  class  of  young  workmen  coming  forward  to  learn,  think 
how  you  can  turn  the  little  time  they  can  afford  to  give  to  the  best  ad- 
vantage, so  that  you  may  raise  them  higher  in  the  social  scale  and 
make  them  better  workmen."  In  order  to  do  this,  it  would  be  neces- 
sary to  give  them  a  higher  class  of  education  than  they  were  ever 
taught  before.  They  had  already  been  taught  arithmetic,  and  they 
could  answer  such  questions  as,  "  How  many  yards  of  ribbon  at  3jd. 
can  be  bought  for  30s.?  "  Now  this  was  all  very  right  and  proper  for 
shopmen  and  shopworaen,  but  would  not  do  for  mechanics.  They  were 
also  taught  geometry.  They  were  taught  the  16th,  17th,  18th,  and 
19th  propositions  of  Euclid,  but  that  description  of  knowledge  was 
not  of  the  slightest  use  to  his  workmen,  or  to  any  body  else.  They 
were  also  taught  mechanics  and  the  law  of  the  lever.  That  was  right ; 
but  then  mechanics  and  the  law  of  the  lever  were  not  ordinarily  taught 
in  books  in  such  a  way  as  to  be  of  practical  use  to  the  British  work- 
man. We  did  not  go  far  enough  ;  but  the  pupil  teachers  whom  he  ad- 
dressed were  not  to  blame.    The  persons  to  blame  were  their  teachers. 
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Two  years  was,  perhaps,  all  the  time  that  could  be  devoted  to  educa- 
tion, and  six  months  were  often  devoted  to  as  many  books  of  Euclid, 
which  were  wasted  for  all  practical  purposes,  unless,  indeed,  the  stu- 
dent intended  to  become  a  professor.  He  would  advise  them  to  skip 
over  the  beginning,  and  devote  the  least  possible  time  to  Euclid — in 
fact,  he  woukl  advise  them  to  do  a  very  heterodox  thing — to  cut  off 
all  the  propositions  but  the  useful  ones.  They  might  naturally  exclaim: 
"Then  how  little  will  be  left."  Very  little,  he  admitted — but  plane 
trigonometry  would  be  left.  Suppose,  for  instance,  a  man  had  but 
six  months  in  which  to  learn.  Six  weeks  might,  in  that  case,  be  given 
to  Euclid,  and  then  trigonometry  might  be  commenced,  solid  geometry 
might  next  follow,  and  that  constituted  the  whole  education  of  the 
workman.  But  that  was  precisely  what  he  did  not  get  in  the  present 
day.  He  would  also  teach,  in  the  six  months,  conic  sections,  and 
afterwards  the  nature  of  curves,  within  the  first,  second,  third,  and 
fourth  degrees.  He  was  aware  he  might  be  met  by  the  exclamation — 
*'  Oh  !  but  we  shall  be  teaching  them  more  than  Ave  ourselves  under- 
stand :"  but  to  this  he  would  answer — "  That  is  the  fault  of  your  edu- 
cation." Sir  Isaac  Newton  discovered  no  less  than  130  curves,  and 
nine-tenths  of  them  would  bo  of  great  use  to  the  mechanic,  if  he  had 
them  in  two  places — in  his  head  and  at  his  fingers  ends.  Having  now 
got  to  teaching  something  which  they  did  not  know,  and  had  not  learn- 
ed, the  next  thing  they  wanted  was  the  assistance  of  the  Government. 
Decent  elementary  text  books  were  wanted  for  the  higher  departments 
in  mechanics,  but  there  were  many  able  men  versed  in  the  sciences ; 
and  what  he  wanted  the  Department  of  Science  and  Art  and  the  Gov- 
ernment to  do,  was,  to  ask  the  four  cleverest  men  in  England  to 
write,  in  the  fewest  possible  English  words,  all  that  they  knew,  (not 
all  that  they  had  read,)  or  in  fact  so  much  of  their  brains  as  they  car- 
ried about  with  them.  If  Government  would  but  pay  handsomely  for 
these  books,  a  set  of  treatises  might  be  collected,  such  as  the  world 
never  saw  before,  and  such  as  would  be  sufficient  to  teach  any  mechanic 
his  business.  They  might,  it  was  true,  say,  "  But  we  do  not  know 
where  to  get  these  clever  men."  But  he  knew  where  they  were  to  be 
got.  There  were  three  of  the  four  present  at  that  moment ;  and  if 
the  Government  would  but  give  them  a  thousand  pounds  a-piece  for 
writing  the  books,  he  was  sure  they  would  write  them.  What  he  said 
about  geometry  was  true  as  to  mathematics.  Thirteen  yards  and  a 
half  at  3|d.  was  not  what  was  wanted.  Of  far  more  importance  to 
the  working  man  was  the  comprehension  of  the  laws  and  relations  of 
numbers,  so  as  to  enable  the  working  man  to  think  in  figures  about 
the  immediate  business  before  him.  Having  explained  the  manner 
in  which  mechanics  might  make  reduced  or  enlarged  models,  and  the 
relations  and  practical  properties  of  numbers,  the  lecturer  illustrated 
the  value  of  a  knowledge  on  these  points  by  an  anecdote.  He  remem- 
bered an  instance  in  which  a  respectable  working  man  sent  in  a  tender 
for  £12,500  for  a  very  large  piece  of  work.  The  tender  appeared  to 
be  low,  and  he  obtained  the  order,  and  had  got  on  some  way  with  the 
work  when  he  found  he  had  made  a  trifling  omission — he  had  forgot 
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to  multiply  by  tivo.  His  figures  were  all  right,  but  in  one  place  he 
forgot  his  multiplication,  and  his  whole  calculations  were  wrong.  He 
"was  of  the  opinion  that  geometry  ought  to  be  taught  by  a  large  and 
comprehensive  system.  Professor  Airy  had  written  the  best  and  the 
clearest  treatise  the  world  ever  saw  upon  weight  or  gravitation.  It 
was  published  in  the  Fenny  Cydopoedia,  and  he  recommended  every 
working  man  to  read  it ;  for  although  the  subject  might  appear  to  be 
a  dry  one,  he  ayouUI  assure  them  it  Avas  most  fascinating.  Eilaw's 
Mathematical  Treatise  was  also  a  succinct  and  admirable  work,  which 
would  be  found  of  the  utmost  practical  utility  to  the  working  mechanic. 
The  first  and  most  important  doctrine  to  remember  in  mathematics, 
was,  that  shape  is  not  size  and  size  is  not  shape.  This  might  appear 
to  be  an  axiom,  and  he  thought  it  was  as  good  as  any  in  Euclid.  The 
doctrine  of  similar  triangles  was  a  fundamental  principle  entitled  to 
the  dignity  of  an  axiom :  it  was  that,  without  regard  to  shape  and 
size,  any  number  of  triangles  might  be  made  all  of  the  same  shape 
and  not  of  the  same  size.  Mr.  Russell  having  illustrated  this  princi- 
ple by  drawings  on  the  board,  continued  to  say  that,  with  respect  to 
solid  geometry,  the  two  great  duties  in  a  workman's  life  were  conver- 
sion of  materials  and  adaptation  to  strength.  A  mason  who  used  up 
a  wrong  stone,  or  a  carpenter  who  selected  a  wrong  plank,  or  piece  of 
timber,  showed  that  he  was  ignorant  of  one  of  the  most  useful  portions 
of  his  art  or  calling.  Now  nothing  would  teach  conversion  of  mate- 
rials like  solid  geometry ;  it  was,  in  fact,  the  daily  business  of  the 
workman.  It  had  been  said  that  every  block  of  marble  cut  from  the 
quarry  contained  a  beautiful  statue,  but  the  art  Avas  how  to  get  it  out 
of  it.  This  Avas  very  true ;  for  Avhat  Avorkmen  wanted  to  knoAV  was 
every  shape,  and  hoAV  to  get  out  another  shape.  The  workman  who 
took  from  a  heap  a  block  of  stone  or  piece  of  timber  that  cost  his  mas- 
ter 50s.,  when  a  piece  could  be  got  answering  quite  as  w^ell  which 
cost  2os.,  inflicted  a  loss  upon  his  employer  perhaps  equal  to  a  week's 
wages.  Hence  the  necessity  of  acquiring  a  knowledge  of  solid  geome- 
try. But  if  there  were  beauty  in  the  quantity  of  numbers,  and  in 
regular  geometrical  figures,  there  Avas  infinitely  more  beauty  in  curves. 
It  Avas  the  duty  of  many  mechanics,  especially  of  those  engaged  in 
ship  building,  to  make  curved  lines.  To  him  it  had  always  been  an 
interesting  subject  to  learn  hoAV  curves  grew.  He  Avas  aAvare  that  he 
might  be  told  that  the  higher  curves  Avere  never  taught,  but  his  ansAver 
Avas,  that  they  might  easily  be  taught,  and  that  they  Avere  very  easy 
of  comprehension.  In  order  to  eflect  this,  somebody  who  understood 
the  subject,  Avould  have  to  be  prevailed  upon,  not  to  Avrite  a  book,  but 
to  put  down  in  the  shortest  and  plainest  language  Avhat  he  knew  of 
curves.  This  Avould  be  a  treatise  Avhich  the  Avorkman  could  understand, 
and  would  be  Avell  Avortli  the  thousand  pounds  Avhich  he  hoped  the 
Government  AVOuld  be  prevailed  upon  to  give  to  one  of  the  four  clever 
men  to  write.  The  lecturer  then  explained,  AA'ith  the  aid  of  the  board, 
the  various  mathematical  figures  knoAvn  as  conic  sections,  parabola, 
ellipse,  hyperbola,  and  the  movement  of  the  comets.  These,  he  con- 
tended, might  be  learned  so  as  to  make  the  Avorkman  master  of  the 
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principle  within  six  months.  The  subject  of  the  education  of  the 
•workman  was  one  which  he  had  very  much  at  heart.  He  did  not 
know  how  it  was  to  be  given,  but  as  the  pupil  teaciiers  were  present 
as  an  Institution  which  took  charge  of  the  mechanic,  and  a  Govern- 
ment which  was  anxious  for  tlie  spread  of  education,  he  would  urgently 
beg  of  them  to  take  counsel  with  half-a-dozen  of  the  best  mathema- 
ticians of  the  day,  and  arrange  with  them  to  write  short  treatises, 
which  could  be  circulated  at  a  cheap  rate,  and  which  could  be  taught 
in  our  elementary  schools.  He  also  thought  that  there  ought  to  be 
a  large  quantity  of  apparatus — a  sort  of  inventory  of  education — of 
every  conceivable  shape  and  object.  In  addition  to  these  models,  he 
would  have  the  school-room  hung  round,  not  with  pictures  of  animals, 
but  with  solid  bodies,  which  could  be  explained  and  draAvn.  He  would, 
in  fact,  impart  any  kind  of  practical  rather  than  book  knowledge.  If 
drawings  merely  were  used  instead  of  models,  he  did  not  think  the 
student  could  imbibe  so  correct  a  notion  of  the  object  to  be  produced 
or  delineated.  There  was  a  mode  of  studying  forms  called  la  theorie 
de  develop pement,  but  the  plain  English  meant  nothing  more  than  mak- 
ing flat  surfaces  into  round  and  angular  forms  (as  models  now  made 
from  sheets  of  paper,  which  was  a  most  valuable  mode  of  studying 
forms).  If  this  description  of  education  could  be  given,  he  would  take 
the  pupils  educated  in  that  department  and  give  tiiem  three  guineas  a 
week.  He  might  afterwards  raise  them  to  foremen  with  salaries  of 
XoOO  a  year,  and  that  would  be  far  better  than  remaining  all  their 
lives  at  the  bench,  earning  30s.  a  week.  Machinery  could  now  be 
obtained  to  do  all  the  unintellectual  drudgery  of  mechanism.  He 
was  not  opposed  to  machinery  and  had  no  apprehension  that  it  would 
supersede  skilled  intellectual  handicraft.  He  would  employ  machinery 
to  do  all  the  drudgery  that  degraded  the  workman  into  a  beast  of  bur- 
den. He  would  give  him  higher  views  of  mathematics ;  he  would 
show  him  that  he  was  an  intellectual,  thinking  being,  with  a  soul  for 
hiirh  and  immortal  things. 

Mr.  Russell  concluded  by  expressmg  a  hope  that  Government  would 
seriously  undertake  the  education  of  the  working  man,  so  as  to  enable 
us  to  maintain  our  superiority  among  the  civilized  nations  of  the  world. 


On  the  Tensile  and  Compressive  Strength  of  various  kinds  of  Crlass.* 

At  a  recent  meeting  of  the  Royal  Society  a  communication  was  read 
"On  the  Resistance  of  Glass  Globes  and  Cylinders  to  collapse  from 
external  pressure,  and  on  the  Tensile  and  Compressive  Strength  of 
various  kinds  of  Glass,"  by  William  Fairbairn  and  T.  Tate. 

The  researches  contained  in  this  paper  are  in  continuance  of  those 
upon  the  Resistance  of  Wrought  Iron  Tubes  to  collapse,  Avhich  have 
been  published  in  the  "Philosophical  Transactions"  for  1858.  The 
results  arrived  at  in  these  experiments  were  so  important  as  to  suggest 
further  inquiry  under  the  same  conditions  of  rupture  with  other  mate- 
rials ;  and  glass  was  selected,  not  only  as  differing  widely  in  its  physical 
properties  from  wrought  iron,  and  hence,  well  fitted  to  extend  our 

*  From  the  Lond.  Builder,  No.  S09. 
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knowledge  of  the  laws  of  collapse,  but  because  our  acquaintance  with 
its  strength  in  the  various  forms  in  which  it  is  employed  in  the  arts 
and  in  scientific  research  is  very  limited.  To  arrive  at  satisfactory 
conclusions,  the  experiments  on  this  material  were  extended  so  as  to 
embrace  the  direct  tenacity,  the  resistance  to  compression,  and  the 
resistance  to  bursting,  as  well  as  the  resistance  to  collapse. 
The  glass  experimented  upon  was  of  three  kinds  : — 

Specific  gravity. 
Best  Flint  Glass,  .  .  .  30782 

Common  Green  Glass,  .  .  •  2-5284 

Extra  White   Crown  Glass,  .  .  2-4504 

Tenacity  of  Glass. — For  reasons  detailed  by  the  authors,  the  ex- 
periments upon  the  direct  tenacity  of  glass  made  by  tearing  specimens 
asunder  are  less  satisfactory  than  those  in  the  rest  of  the  paper  ;  and 
it  is  argued  that  more  reliance  is  to  be  placed  upon  the  tenacity  de- 
duced from  the  experiments  on  the  resistance  of  globes  to  bursting  in 
which  water-pressure  was  employed,  than  upon  the  tenacity  obtained 
directly  by  tearing  specimens  asunder.  The  results  obtained  by  the 
latter  method  give  the  following  mean  results : — 

Tenacity  per  square  inch  in  pounds. 
2413 

2896 


Flint  glass, 
Green  Glass, 
Crown  Glass, 


2346 


Resistance  of  Glass  to  Crushing. — The  experiments  in  this  section 
were  made  upon  small  cylinders  and  cubes  of  glass  crushed  between  pa- 
rallel steel  surfaces  by  means  of  a  lever.  The  cylinders  were  cut  of  the 
required  length  from  rods  drawn  to  the  required  diameter,  when  molten, 
and  then  annealed,  in  this  way  retaining  the  exterior  and  first  cooled 
skin  of  glass.  The  cubes  were  cut  from  much  larger  portions,  and  were 
in  consequence  probably  in  a  less  perfect  condition  as  regards  anneal- 
ing. Hence,  as  might  have  been  anticipated,  the  results  upon  the  two 
classes  of  specimens,  although  consistent  in  each  case,  difi"er  widely 
from  one  another. 

The  mean  compressive  resistance  of  the  cylinders,  varying  in  height 
from  1  to  2  inches,  and  about  '75  inch  in  diameter,  is  given  in  the 
following  table : — 


Description  of  Glass. 


Flint  Glass, 


Green  Glass, 


Height 

of 
Cylinder 

in 
Inches. 


1-0 
1-5 
2-0 


10 
1-5 
2-0 


Mean  Crushing  Weight 
per  square  inch. 


In  Pounds. 


29,168 
20,775 
32,803 


22,583 
35,029 
38,105 


In  Tons. 


13-021 

9-274 

14-644 


Mean  Crushing  Weight 
per  square  inch. 


In  Pounds.     In  Tons. 


37,582 


10-081 
15-628 
10-971 


31,876 


12*313 


14-237 


Crown  Glass,  . 


1-0 
1-5 


23,181 
38,825 


10-348 
17-332 


I  31,003 


13,840 


The  specimens  were  crushed  almost  to  powder  by  the  violence  of  the 
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concussion  ;  it  appeared,  however,  that  the  fracture  occurred  in  verti- 
cal planes,  splitting  up  the  specimen  in  all  directions.  Cracks  were 
noticed  to  form  some  time  before  the  specimen  finally  gave  way;  then 
these  rapidly  increased  in  number,  splitting  the  glass  into  innumerable 
prisms,  which  finally  bent  or  broke,  and  the  specimen  was  destroyed. 
The  following  table  gives  the  results  of  the  experiments  upon  the 
cut  cubes  of  glass  : — 


Mean  Resistance  to  Crushing.          l 

In  Pounds. 

In  Tons. 

Flint  Glass, 
Green  Glass,     . 
Crown  Glass, 

13,130 
20,206 
21,867 

6861 
9-010 
9-762 

Hence,  comparing  the  results  on  cylinders  with  those  on  cubes,  we 
find  a  mean  superiority  in  the  former  case  in  the  ratio  of  1*6  :  1,  due 
to  the  more  perfect  annealing  of  the  glass. 


Aerometry.     Traiislated  from  the  Hydraulics  of  D'Auhuisson  de 
Voislns.    By  J.  Bennett. 

(Continued  from  page  241.) 
THIRD    SECTION. 

"VVe  come  now  to  the  consideration  of  the  force  and  the  use  of  air 
as  a  motor;  of  its  force,  insomuch  as  it  communicates  motion  by  its 
impulse,  or  destroys  it  by  its  resistance ;  of  its  use,  in  that  it  gives  mo- 
tion to  windmills  (vessels  coming  under  the  special  domain  of  the  nau- 
tical art). 

Chapter  I. — The  Shock  and  Resistance  of  Air. 

All  authors  have  regarded  as  identical  the  effects  of  the  shock  of 
air,  and  those  of  its  resistance.  If  they  differ  at  all,  it  can  only  be 
by  a  very  small  quantity,  and  in  their  constant  co-efiicient;  for  other- 
wise, they  follow  the  same  laws,  and  we  proceed  to  discuss  them  under 
the  common  name  of  resistance. 

545.  Mode  of  establishing  the  Resistances. — The  experiments  and 
observations  of  Borda  and  of  Hutton,  have  led  to  satisfactory  results 
upon  this  matter ;  I  give  the  substance  of  them,  and  refer  for  the  de- 
velopments and  details  to  the  works  of  these  two  authors."' 

I  first  give  an  idea  of  the  contrivance  used  by  them. 

Imagine  a  movable  cylinder  upon  two  small  pivots  traversed  per- 
pendicularly to  its  axis  by  a  rod,  whose  two  halves  make  equal  arms. 
At  their  extremity  is  fixed  the  body  whose  resistance  is  to  be  proved; 
and  around  the  cylinder  is  wound  a  cord  having  different  weights  sus- 
pended at  its  end. 

In  operating,  the  weight  is  allowed  to  descend,  and  impresses  upon 
the  machine  a  motion  of  rotation  which  soon  becomes  uniform.     This 

*  Experiences  sur  la  re^islntice  desfliiiihs,  par  Bord;i.     Memnires  de  rjcaclemie  des  Seienees,  1763. 
Btt'Tminiilion  of  the  resistance  of  air :  30(/i  oj  the  Alaihemalical  tracts,  and  vhiloiophical  subjtcti,  S-c,  by 
Hutton,  1812. 
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■weight  measures  the  resistance  experienced  by  the  body  and  the  two 
arms  :  the  latter  found  by  a  previous  trial  being  deducted  from  the 
Tvhole,  gives  that  of  the  body.  The  velocity  is  known  from  the  num- 
ber of  revolutions  made  by  the  machine  in  a  given  time. 

546.  Laws  of  Resistance.— T\iq  velocities  of  bodies  moving  m  air 
are  distinguished  into  small  and  great.  The  first  do  not  exceed  3-3  ft.; 
the  second,  such  as  cannon  balls  and  other  projectiles,  have  been  ob- 
served by  Hutton  from  328  ft.  to  2000  ft. 

At  common  velocities,  the  resistance  is  sensibly  proportional  to  the 
square  of  the  velocity.  Thus,  Borda,  having  fixed  to  his  small  mill 
square  plates  of  -1209  sq.  ft.,  and  having  moved  them  with  velocities 
from  6-7  ft.  up  to  29  ft.,  found  that  the  resistances  and  the  squares  of 
velocities  followed  the  same  ratio,  as  may  be  seen  below.  Other  ex- 
periments upon  plates  of  -279  sq.  ft.  and  6-34  sq.  ft.,  have  given  the 
same  equality. 


Ratios 

of  Resistances. 

of  Squares  of  Velocities. 

1-00 

0-50 

0-25 

0-125 

0062 

1-000 
0-499 
0-247 
0-124 
0062 

At  great  velocities,  the  expression  of  the  ratio  between  the  resist- 
ance and  the  velocity  is  more  complicated.  Observation  caused  Hut- 
ton  to  express  it  by  three  terms  :  in  one,  the  velocity  is  of  the  second 
power,  in  the  second  it  is  of  the  first  power,  and  the  third  is  constant. 
Desif^nating  by  v  the  velocity  of  a  ball,  by  d  its  diameter,  the  resist- 
ance^is  expressed  by  the  following  formula  : — 

d^  (-000068  v^— -0161  V  + -674).  _ 
We  observe  that,  the  velocity  of  atmospheric  air  in  a  vacuum  being 
1296  ft.  =  \/2^  X  26099,  whenever  the  ball  has  a  velocity  over  1312 
ft.   there  will  be  a  perfect  void  behind  it ;  and  so  the  additional  resis- 
tances will  be  constant  and  equal  to  the  atmospheric  pressure. 

547.  The  resistance  of  air,  as  well  as  that  of  water  (257),  increases 
in  a  greater  ratio  than  the  surface  of  bodies  impinging  upon  it. 

Thus,  the  surfaces  of  the  three  plates  of  Borda,  being  as  the  num- 
bers 1,  2-25,  5-06 ;  the  resistances  were  as  1,  2-44,  5*97 ;  and  thus 
have  increased  very  nearly  as  the  I'l  power  of  their  surface. 

Hutton  had  similar  results  even  upon  similar  bodies :  thus,  with  two 
hemispheres  presenting  in  motion  their  great  circles,  having  areas  as 
1  to  1-8,  he  found  the  resistances  as  1  to  2-06.  In  other  experiments 
of  the  same  author,  the  difierence  was  a  little  less,  but  there  always 
was  a  diiference. 

The  efiect  of  impulse  of  the  air  upon  a  surface  would  very  probably 
be  increased  by  surrounding  it  with  a  border  (239).  A  similar  effect 
is  produced  in  giving  a  concave  form  to  the  surface  shocked  ;  sails, 
slightly  bellying,  impress  a  greater  velocity  upon  vessels,  though  the 


Aerometry.  315 

saojitta  of  the  curvature  should  not  be  more  than  a  fourth  or  third  of 
the  Avidth  of  the  sails. 

548.  All  else  being  equal,  the  resistance  of  fluids  is  proportional  to 
their  density. 

That  of  water  being  nearly  constant,  there  was  no  call  for  its  intro- 
duction in  the  formulaj  of  resistance  of  this  fluid ;  its  value  was  com- 
prised in  that  of  the  constant  co-efficient.  But  this  is  not  the  case 
with  air,  whose  density  varies  from  place  to  place  with  the  season,  and 
at  difterent  intervals,  according  to  the  state  of  the  barometer  and  ther- 
mometer.    It  is  proportional  to  the  specific  weight,  which  is 

•»^^^^l  + ■0021(^-32°)  (^°«)- 

549.  Resistance  for  Plates. — Let  p  be  this  weight,  s  the  plane  sur- 
face shocked,  and  n  a  numerical  co-efficient ;  Ave  shall  have  for  the 
resistance,  in  velocities  beloAV  33  ft.,  np,  8^''^v^. 

To  determine  7«,  I  return  to  the  experiments  of  Borda.  lie  found 
that  a  plate  Avith  -0388  sq.  ft.  of  surface,  moving  Avith  a  velocity  of 
11-30  ft.,  met  a  resistance  of  '1672  lbs.;  the  barometer  Avas  then  at 
2-4846  ft.  and  the  thermometer  at  41°,  Avhich  gives  p  =  -07924  :  we 
have,  consequently,  •1672=nx  -07924  (-63886)^^  (11-361)^,  whence  we 
deduce  w= -02677  ;  with  the  plate  of  -2798  sq.  ft.,  he  had  -02636;  Avith 
that  of  -1259  sq.  ft.,  -02053. 

A  plate  of  -2222  sq.  ft.  used  by  Ilutton,  gave  -02581.  Thus,  we 
may  establish  for  the  expression  of  the  resistance  perpendicular  to  a 
thiii  plate,  0-026 />,  s^'^v^. 

550.  Oblique  Shock. — When  a  body  is  presented  obliquely  to  the 
shock  of  air,  it  meets  with  less  resistance.  To  determine  the  relation 
between  the  resistance  and  the  obliquity,  Ilutton  took  a  rectangular 
plate,  -065  ft.  at  the  base,  and  -334  ft.  in  height ;  it  Avas  fitted  to  his 
small  mill  so  as  to  have  difierent  angles  from  0°  to  90°  Avith  the  direc- 
tion of  the  motion.  Calling  ^  the  angle  of  inclination,  he  found  that 
this  ratio  was  given  with  sufficient  correctness  by  (sin.  xyS'^cos.i^  go 
that  the  general  expression  of  resistance  for  a  thin  plane  body,  would 
be  0-020  p ,  s^-i  v^  (sin.  lys* ''°'-  '•  . 

Here  v  represents  either  the  velocity  of  the  body  when  it  moA^es  in 
still  air,  or  the  velocity  of  the  air  as  it  impinges  upon  the  body  at 
rest,  or  the  relative  velocity  (y+w),  Avhen  the  fluid  and  body  are  both 
in  motion. 

551.  Mesisfaiice  for  differently  formed  Solids. — Though  the  above 
expression  refers  particularly  to  simple  plates  or  to  very  thin  bodies, 
it  may  yet  serve  for  all  solids  presenting  a  plane  surface  to  the  action 
of  the  air ;  observing,  hoAvever,  that  their  resistance  is  less  by  some 
hundredths. 

But,  it  does  not  apply  to  bodies  presenting  an  angle  or  convex  sur- 
face; their  resistance  is  much  less.  Borda  and  Ilutton  devoted  them- 
selves to  its  determination  for  triangular  prisms,  having  two  equal 
lateral  faces,  for  cones,  for  demi-cylinders,  and  hemispheres.  Each 
of  these  surfaces  was  first  moved,  presenting  its  plane  surface  to 
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the  shock,  and  its  resistance  was  adopted  as  the  unit :  then,  the  edge 
of  the  plane  angle  contained  between  the  two  equal  faces  for  prisms, 
Avas  placed  in  front,  or  the  summit  for  the  cones,  or  the  convex  surface 
for  the  demi-cylinder  and  the  hemisphere.  The  resistance  obtained, 
compared  with  that  of  the  plane  surface  of  the  same  body,  is  noted  in 
the  following  table. 

Alongside  of  the  results  of  experiment,  I  indicate  those  of  the  an- 
cient theory,  or  that  which  regarded  the  resistance  as  proportional  to 
the  square  of  the  sine  of  the  angle  of  incidence,  and  where,  for  a 
curved  surface,  the  integral  of  the  resistance  of  its  diflferential  element 
(267)  was  taken. 

Each  experiment  presents  by  the  initial  letter  of  the  name  of  Borda 
or  Hutton,  the  indication  of  its  author. 


KIND    OF    BODIES. 

RESULTS 

of  Experiment 
on  n'. 

of  Ancient    j 
Theory. 

B.  Prism,  at  a  plane  angle  of  90°,      . 
B.  Prism,                                     60°, 
•B.  Cone,  angle  at  summit  of   90°, 
B.   Cone,                                        60°, 
H.  Cone.                                      51°  22', 
B.  Demi-cylinder,                .... 
B.  Hemisphere  and  entire  sphere, 
H.  Hemisphere,      ..... 

0-723 
0  520 
0-691 
0-543 
0-433 
0-570 
0-410 
0-413 

0-50 
0-25 
0-50 
025 
019 
0-67 
0-50 
0-50 

The  resistance  of  these  will  then  be  very  nearly  expressed  by 

0-026  n'p,  s,l•l^'^ 
9i' being  the  co-efficient  indicated  in  the  table,  and  s,  the  projection  of 
the  surface  shocked,  upon  a  plane  perpendicular  to  the  direction  of 
motion. 

552.  Examples.— To  determine  the  effort  to  be  exerted  by  a  current  of  air  upon  a 
plate  10-76  sq.  ft.  of  surface,  against  which  it  impinges  perpendicularly,  with  a  velocity 
of  26-24  ft.,  the  condition  of  the  atmosphere  being  that  of  the  mean  for  France.  We 
have,  then,  the  height  of  the  barometer,  i  =  2-477  ft.,  and  th-at  of  the  thermometer, 
/=53-6°;  consequently,  p,  = -07687.  Moreover,s=  10-76  and  «1-^  =13-65,  i'  =  26  247 
ft.  and  z)2  __  688-9.  These  values  substituted  in  the  expression -026  pj  sllf^,  give  1879 
lbs.  for  the  required  efl'orl. 

I  give  in  the  following  table  the  effort  exerted  by  different  winds  upon  the  same  plate. 


KIND    OF    WINDS. 

VELOCITY 

EFFORT 

upon 
10-76  sq.ft. 

per  second. 

per  hour. 

Gentle  wind,     .              .              .              • 

Fresh  breeze. 

Wind  best  for  mills. 

Stiff  breeze  (good  for  navigation), 

High  wind,         .              .              .              • 

Very  high  wind, 

Gale,      .              .              .              •              • 

feet. 

6  56 
19-68 
22  96 
29  52 
39-36 
49-20 
65  60 

miles. 
4-3 
13-6 
155 
198 
26-7 
33-5 
44-7 

lbs. 
M9 
10-70 
14  60 
24-10 
429 
67 
119 

Storms  occur  where   the  velocity  is  as  high  as  131  ft.  to  147  ft.,  with  force  sufficient 
to  upset  houses. 

n.  A  very  high  wind  with  33  ft.  velocity,  impinges  against  a  sail  or  rectangular  plane 
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surface,  33  ft.  base,  anJ  6-5  ft.  high,  and  inclined  as  a  mean  at  70°  with  the  direction 
of  the  wind.     What  effort  does  it  resist? 

We  have  .v  =  214-5  sq.  ft.  and  «M  =366-9  sq.  ft.,  w  =  33  ft.  and  j;2=:lfl89;  as  above 
we  make /),= -07687;  thus  the  direct  shock  would  be  -026  X-07687X366-9X  1089  = 
798-6  lbs.  We  must  multiply  by  (sin.  i)\-^icos-i,  oc  since  i  =  70°,  by  0-9397lSiX0-342=; 
0-9397 00292 -0-9616;  and  we  have  767-9. 

III.  A  ball  0  196S  ft.  diameter,  is  impressed  with  a  velocity  of  21-32  ft.  against  a  cur- 
rent of  air  having  a  velocity  of  8-2  ft.;  the  barometer  is  at  2  46  ft.  and  the  thermometer 
at  68°;  what  will  be  the  resistance  experienced  by  the  ball  1 

The  relative  velocity  of  the  shock  is  8-2-+-21  32  =  29-52  ft.;  the  surface  a,  which  is  the 
area  of  the  great  circle,  is  7r'xC"1968)2= •030418  sq.  ft.     Moreover, 

2-46 

p.  =  -032.533  —— -  =  0-074  llbs^  and  the  table  of  No.  ("55  H  gives  n' = 

'  *  l-|--«0222(<— 32°;  V        ><  5 

0-41.  Thus  the  required  resistance  will  be  -026  X  0-41  X"0741  X  -030418  X  29  522  _ 
O-02094  lbs.,  which  will  be  the  retarding  force. 

Chapter  II. —  Windmills. 

553.  Parts  and  Principal  Dimenmons. — The  part  of  these  mills 
which  receives  the  action  of  the  wind,  which  is  all  that  we  shall  con- 
sider here,  consists,  1st,  of  a  strong  shaft  of  wood,  from  l-G-l  to  1*97 
ft.  square,  established  at  the  upper  part  of  the  mill,  which  is  turned 
and  set  with  it,  so  as  to  be  always  in  the  face  of  the  wind ;  it  is  gene- 
rally inclined  from  10°  to  15^  with  the  horizon.  2d,  Of  two  other 
pieces,  about  79  ft,  long  and  0-98  ft.  square,  fixed  across  the  head  of 
the  shaft;  these  form  the  four  arras.  3d,  At  6-5  ft.  from  the  centre  of 
rotation,  each  is  traversed  jDcrpendicularly  to  its  length  by  the  first 
cross-bar  (j'O  ft.  long,  making  an  angle  of  30°  with  the  plane  of  the 
four  arras,  or  the  plane  of  motion ;  then,  at  intervals  of  1*3  ft.,  are 
placed  similar  cross-bars,  but  inclined  less  and  less,  so  that  that  which 
is  at  the  end  may  have  an  angle  from  12°  to  6°  according  as  the  shaft 
is  more  or  less  inclined  to  the  horizon.  The  ends  of  the  cross-bars 
on  both  sides  are  stayed  by  two  other  struts.  The  whole  combined, 
constitutes  a  wing  of  the  mill,  4th,  Upon  this  is  stretched  a  cloth  or 
sail  to  receive  the  action  of  the  wind.  Such  are  quite  nearly  the  di- 
mensions and  disposition  of  the  well-constructed  Holland  mills.  Their 
sails,  on  account  of  the  arrangement  of  the  cross-bars  and  sometimes 
of  a  slight  curvature  of  the  arms,  present  a  concavity  to  the  wind, 
and  we  have  seen  that  such  a  form  increases  the  effect  of  the  machine. 

554.  Best  Disposition  of  the  Wirigs. — Mathematicians  have  studied  the  best  form  and 
inclination  to  be  given  to  the  wings,  or,  as  it  is  technically  termed,  the  best  method  of 
weathering  them. 

Parent,  who  first  investigated  tiis  matter,  as  well  as  nearly  all  the  machines  moved 
by  fluids,  in  supposing  the  wings  to  be  entirely  plane,  concluded  that  it  was  necessary 
to  incline  them  54°  44^  to  the  direction  of  the  wind,  or  what  amounts  to  the  same,  SS"* 
16'  upon  the  plane  of  motion.  He  admits  that  the  elfort  of  the  wind  is  proportional  to 
the  square  of  the  angle  of  incidence,  to  sin.^  ?',  calling  i  this  angle;  its  component  in  the 
direction  of  motion,  and  so  its  motive  eflbrt  being  proportional  to  sin.*  i  cos.  /,  it  must  be 
the  greatest  possible  when  this  expression  is  a  muximurn;  now  diilerentiating  and  mak- 
ing equal  to  zero,  we  have  tang,  i  =  v/2,  and,  consequently,  ?  =  54°41'. 

In  the  hypothesis  admitted  liy  Parent  such  is  the  angle  of  the  greatest  eflbrt  when  the 
sail  is  at  rest;  but  not  so  when  it  is  in  motion.  Bernouilli  has  shown  that  the  angle 
increases,  or  that  its  complement,  the  angle  with  the  plane  of  motion,  diminishes  with 
the  increased  velocity  of  the  sails.  Maclaurin  also  remarks  that  the  velocity  of  the  dif- 
ferent transv«rse  eJemeais  of  ike  same  sail  increasing  with  tiie  distance  from  the  axis  of 

87* 
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rotation,  their  inclination  should  be  diminished,  and  he  gives  the  value  of  the  angle  of 
each  for  the  greatest  effect. 

Euler,  in  his  theory  of  windmills,  first  supposing  the  surface  of  the  sails  to  be  plane, 
finds  that  the  effect  is  proportional  to  the  surface,  to  the  cube  of  velocity  of  the  wind, 
and  to  the  cube  of  the  sine  of  the  angle  of  incidence.  Then,  varying  the  inclination 
of  the  transverse  elements,  he  has  the  same  value  as  Maclaurin  for  the  greatest  effect; 
but  he  gives  no  finite  expression  of  this  effect. 

3  w;  x-           /„  ,   /3  u;  x\'^    ,     . 
M.  Coriolis  has  the  formula  cot.^  =  — \-  V'   "r\~5 /  >  designating  by  v  the 

velocity  of  the  wind,  by  w  the  angular  velocity  of  the  sails,  by  x  the  distance  of  one  of 
the  transverse  elements  from  the  axis  of  rotation,  and  by^  its  inclination  to  the  plane  of 
motion.  He  used  this  expression  in  the  research  for  the  maximum  effect  of  the  sail. 
He  gives  its  differential  equation,  and  shows  the  manner  of  applying  it.  He  has  made 
some  important  remarKs  upon  this  subject,  for  which  reference  maybe  made  to  his  work 
upon  the  "  Calcul  de  V Efftt  des  Machines  "  (p.  210-230). 

555.  Experiment  has  aided  in  the  elucidation  and  decision  of  this  question.  It  has 
been  handled  inielligently  and  successfully  by  Smeaton.* 

This  engineer  made  use  of  a  small  mill  with  four  sails,  each  of  which  was  1*5  ft.  long 
and  0-46  ft.  wide;  it  was  fastened  to  the  end  of  a  horizontal  bar,  535  ft.  long,  the  other 
end  of  which  was  planted  upon  a  vertical  cylinder  movable  round  its  axis.  When  a 
motion  of  rotation  was  given  it,  the  mill  partaking  of  this  motion  shocked  the  air  with 
a  velocity  which  represents  that  of  the  wind  impinging  upon  the  sails  of  a  common 
mill,  and  which  has  consequently  been  taken  for  it.  By  reason  of  the  shock,  the  mill 
turns  round  its  own  axis,  and,  by  means  of  a  cord  wound  round  its  axle,  it  raises  the 
weights  which  serve  as  a  measure  of  the  effect  produced. 

Smeaton  first  investigated  the  best  method  of  weathering  the  sails;  and,  with  a  velo- 
city of  6  ft.,  he  made  various  experiments,  among  which  were  the  following: 

He  first  took  plane  sails,  and  according  to  the  directions  of  Parent,  he 
inclined  them  35°  :  a  weight  of  756  lbs.  (comprising  the  resistance  of 
frictions)  was  raised  2-28  It.  in  one  minute  :  thus,  the  dynamic  effect  in 
this  time,  was  ....     17-22  lbs.  ft. 

Of  all  the  inclinations  of  the  plane  wings,  that  of  15°  gave  the  great- 
est effect,  and  was  .  .  .  25*18 

On  inclining  the  different  cross-bars  of  the  same  wing,  the  quantity  in- 
dicated for  each  of  them  by  the  rule  of  Maclaurin,  that  of  the  end  bars 
being  from  32°  to  15°,  the  effect  was         .  .  ,     28-58 

Finally,  arranging  these  bars  according  to  the  Dutch  method,  so  that 
the  sail  presents  a  slight  concavity  to  the  wind,  the  greatest  effect  was 
when  the  extreme  angles  were  from  22^°  to  7^°  ;  it  was  then  raised  to       34'65 

By  increasing  the  surface  of  the  sails  one-quarter  by  means  of  a  trian- 
gular strip,  they  had  ....     4450 

From  the  various  observations  upon  the  mill,  as  well  as  from  those 
of  great  mills,  and  attributing  to  the  wind  its  common  velocity,  when 
it  yields  good  eflFects,  Smeaton  recommends  the  division  of  the  length 
of  each  arm  into  six  equal  parts.  At  the  extremity  of  the  first, 
starting  from  the  centre  of  rotation,  is  placed  the  first  cross-piece, 
inclined  18°  to  the  plane  of  motion ;  the  inclination  of  the  second  is 
19°  ;  that  of  the  third  (middle  of  the  wing)  was  also  18° ;  that  of  the 
fourth  16°  ;  that  of  the  fifth  12J°  ;  and  at  the  end  of  the  wing  it  was 
only  7°. 

Smeaton  also  thought  there  was  an  advantage  in  making  the  sails 
larger  at  their  end  by  giving  them  the  form  of  a  trapezium  with  bases 
as  5  to  3,  the  greatest  of  which  to  be  one-third  the  length  of  the  arm. 

556.  Laws  of  Motion. — The  same  author  concluded  from  many 
other  experiments  made  with  velocities  of  wind  from  4*3  ft.  up  to 
8-7  ft.: 

*"0n  the  Construction  and  Effects  of  Windmills." 
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1st.  That  when  the  sails  are  most  advantageously  weathered,  and 
without  load,  the  velocity  at  their  end  is  four  times  greater  than  that 
of  the  wind. 

2d.  That  when  they  are  loaded  so  as  to  produce  a  maximum  effect, 
the  velocity  of  the  end  is  not  over  2-7  that  of  the  wind  :  lb  times  in 
the  mills  of  Flanders,  according  to  Coulomb. 

3d.  That,  consequently,  in  the  case  of  greatest  effect,  and  in  those 
in  its  vicinity,  the  velocity  of  the  sails  is  in  a  constant  ratio  with  that 
of  the  wind ;  it  is  proportional  to  it. 

4th.  That  in  similar  cases,  the  loads  are  nearly  proportional  to  the 
square  of  the  velocity  of  the  wind  ;  thus,  the  velocities  being  increased 
in  the  ratio  of  1  to  2,  the  loads  have  increased  in  that  of  1  to  3  75. 

5th.  That  the  eifects  which  are  in  the  compound  ratio  of  the  loads 
and  velocities,  will  be  nearly  as  the  cubes  of  the  velocities.  In  these 
experiments,  the  effects  have  a  mean  increase  as  1  to  7 '02,  the  velo- 
cities being  as  1  to  2.  We  have  already  seen  that  Euler  has  admitted 
this  ratio  of  the  effects  to  the  cubes  of  the  velocities,  and  yet,  the 
experiments  made  in  Holland  and  reported  by  this  geometrician,  indi- 
cate that  they  are  too  great. 

Moreover,  Smeaton,  as  well  as  Euler  and  other  authors,  regard  the 
effect  as  proportional  to  the  surface  of  the  sails  (though  we  have  else- 
where shown  them  to  be  rather  in  the  proportion  of  s^'^). 

557.  Admitting  the  ratios  above  indicated,  as  well  as  a  good  dispo- 
sition of  the  sails,  the  expression  of  the  dynamic  effect  of  a  windmill 
w^ould  be  n  s  v^;  s  being  the  surface  of  the  four  sails,  v  the  velocity  of 
the  wind,  and  n  a  constant  co-efficient  on  the  supposition  of  a  mean 
density  of  the  air.     This  co-efficient  will  be  given  by  experiment. 

Smeaton  reports  one  where  he  had  s= 2*8062  sq.  ft.,  v  =  8-7501  ft.; 
the  Aveight  raised  was  17*61  ibs.,  and  the  height  of  elevation  in  1  sec. 
•1019  ft.;  and,  consequently,  the  dynamic  effect  was  1*7894  lbs.  ft.; 
he  then  had  1*7894  =  wx  2*8062  x  (8*7501)^ :  whence  w=- 0*00095. 
The  experiment  reported  above,  where  the  effect  in  one  minute  was 
34*65  fibs.  ft.  with  a  velocity  of  wind  equal  to  6  ft.,  also  gave  «  = 
•00095.  Thus,  the  experiments  of  Smeaton  indicate  for  the  value  of 
the  maximum  effect,  ^00095  s  v^. 

558.  But  can  a  formula  based  on  observations  made  upon  a  small 
model  of  a  mill  receiving  the  action  of  the  wind  differently  from  com- 
mon mills,  be  applied  with  confidence  to  the  determination  of  the  ef- 
fects of  great  mills,  effects  which  are  two,  three,  and  four  thousand 
times  greater  ?  Prudence  demands  at  least  a  verification  made  upon 
one  of  the  great  mills.  An  experiment  made  by  Coulomb,  with  all 
the  discernment  and  exactness  which  characterize  the  numerous  and 
useful  works  of  this  skilful  philosopher,  causes  us  to  give  an  account 
of  it.* 

In  the  environs  of  the  City  of  Lisle,  there  are  a  great  number  of  these  Dutch  mills, 
whose  principal  dimensions  we  have  recorded;  and  Coulomb, observing:  that  the  small  varia- 
tions in  the  disposition  of  their  sails  did  not  occasion  variations  of  etfect,  concluded  that 
their  construction  was  very  near  the  maximum  of  perfection.  Many  of  them  were  used 
for  the  extraction  of  rape-seed,  for  which  purpose  their  shafts   have  cams  which  raise 

*  Observations  sur  FEffet  dcs  Moulins  a  vcnl,  in  the  Mcmoire  dc  V Academic  del  Sciences,  year  1781. 
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up  the  %re^\.  pestles.  In  the  experiment  just  mentioned,  when  the  velocity  of  the  wind 
was  21-3  ft.,  six  pestles,  weighing  in  ull  6044  lbs.,  were  each  raised  26  times  in  one  min- 
ute 1'59  ft.;  consequently,  the  useful  etFect  in  one  second,  was  .      4186    lbs.  ft. 

The  friction,  from  a  special  observation  to  determine  it,  consumed  a 
quantity  of  motive  action  equal  to  .  .  354-5 

The  loss  of  vis  viva  occasioned  by  the  shock  of  the  cams  against  the 
ears  of  the  pestles,  was  estimated  at  .  .  .       316'2 


In  all,  for  the  dynamic  effect,  .  .  4856-7 

Moreover,  s^ 873-2  sq.  ft.;  thus,  4856-7  =  ?i  X  873-2  (21-32)3; 
wlience  we  derive  ?i  =  0-00057. 

559.  This  value  of  n  wouhl  give  smaller  effects  than  those  indicated 
by  the  experiments  of  Smeaton,  in  the  ratio  of  3  to  5.  Though  I  do 
not  doubt  the  exactness  of  the  observations  of  the  Eno-lish  Eno;ineer, 
still  as  those  of  Coulomb  were  made  upon  mills  more  similar  in  their 
disposition  and  magnitude  to  those  for  which  the  formulre  are  appli- 
cable, I  believe  the  preference  should  be  given  to  their  results,  the 
rather  that  in  estimating  the  effect  of  machines,  an  error  below  the 
reality  does  not  occasion  any  serious  result  in  practice.  We  shall  then 
establish  for  the  general  expression  of  the  dynamic  effect  of  windmills, 
0-00057  ibs.  ft.  §  v\ 

Finally,  we  only  admit  this  formula  as  furnishing  a  simple  approxi- 
mation; for  it  is  doubtful  after  what  has  been  said  whether  their  effects 
are  exactly  proportional  to  the  surface  of  the  sails,  and  the  cubes  of 
the  velocities. 

This  expression  is  of  the  same  kind  as  that  giving  the  effect  of  mills 
placed  upon  rivers,  which  we  have  seen  to  be  0-400  s  v^  (333).  In  the 
last  case,  the  wheels  move  in  an  indefinite  fluid ;  but  here,  the  fluid 
being  about  800  times  less  dense,  its  action  will  be  800  times  less,  and 
the  effect  would  not  be  over  -0005  s  v^;  an  expression  whose  co-efficient 
is  still  smaller  than  that  indicated  by  the  observations  of  Coulomb. 

560.  Eeonoynical  Effect. — We  have  admitted  that  to  grind  a  hecto- 
litre (2-75  bushels  Imp.),  there  must  be  impressed  upon  the  mill-stone 
a  force  of  two  horse-powers,  or  of  1085  ibs.  ft.  in  1  sec.  Though  the 
above  force,  0-00057  Jbs.  ft.  s  v^,  was  measured  upon  the  shaft,  and 
must  have  experienced  a  slight  diminution  in  its  passage  to  the  stone, 
we  may  preserve  it  as  it  is ;  and  it  will  indicate,  for  the  quantity  of 
corn  which  a  windmill  can  grind  in  one  hour,  at  most 

-0000005  s  v^  hect. 
Coulomb  states  that  the  mills  of  Flanders,  with  a  wind  of  19-2  ft. 
velocity,  yield  from  5-2  to  5-8  hectolitres  per  hour :  such  a  product, 
which  seems  large  to  me,  would  advance  the  economical  effect,  as  a 
mean,  to  0-00000085  s  z;^.    

Removing  Scale  from  Boilers.'*^ 
A  series  of  important  experiments  have,  during  the  past  eight 
months,  been  carried  out  at  Portsmouth  on  board  Her  Majesty's  pad- 
dle steamer  Wallace,  under  the  supervision  of  Mr.  G.  Murdock,  in- 
spector of  machinery  afloat  at  that  port.  The  object  sought  to  be  at- 
tained, is  the  removal  of  the  scale  generated  on  the  surface  of  steam 
boilers  and  their  tubes,  by  other  ami  more  expeditious  means  than  by 

•From  Mitcheirs  Stcamsliipiiing  Jourual,  Dec.,  1S59. 
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the  present  system  of  manual  labor.  The  importance  of  the  subject 
•will  be  fully  comprehended  by  all  who  may  be  in  the  slightest  degree 
conversant  with  steam  machinery.  Under  the  present  system,  should 
a  ship's  boilers  require  cleaning  out,  or  clearing  from  scale,  while  on 
board  the  ship,  all  the  boiler  doors  have  to  be  taken  off  and  a  number 
of  men  sent  into  the  boilers  to  clear  the  scale  by  manual  labor.  By 
these  means,  with  the  greatest  exertions  and  any  amount  of  time,  pos- 
sibly 10  per  cent,  of  the  scale  might  be  removed,  and  with  this  small 
improvement  the  engineer  well  knows  the  relief  he  finds  in  getting 
steam.  By  the  system  which  has  now  been  undergoing  so  long  a 
series  of  tests  on  board  the  Wallace,  only  one  door  of  the  boiler  has 
to  be  taken  off  to  allow  tbe  introduction  of  the  steam  pipe.  The  boiler 
to  be  acted  upon  is  then  filled  rapidly  with  superheated  steam  at  a 
temperature  of  400°  of  heat;  this  acting  upon  the  saline  deposits  on 
the  surface  of  the  tubes,  and  other  parts  of  the  boiler,  expands  and 
disengages  it  from  the  several  parts.  After  this,  the  boiler  is  again 
filled  with  water,  and  steam  got  up  in  the  usual  manner,  and  kept  up 
for  a  few  hours,  and  on  afterwards  blowing  off  the  boilers,  they  are 
found  to  be  as  free  from  scale  as  when  they  were  first  put  on  board 
the  ship.  The  experiments  have  been  highly  successful.  The  saving 
of  fuel  alone  in  our  steam  ships  of  war  from  adapting  this  plan  to  their 
boilers,  will  be  very  considerable,  and  the  whole  scale  may  be  removed 
from  a  ship's  boilers  in  12  hours.  A  very  remarkable  specimen  of 
scale  may  be  seen  in  the  chemical  laboratory  in  Portsmouth  Dock- 
yard, which  was  removed  from  the  boilers  of  Her  Majesty's  ship  Sidon 
when  under  the  command  of  Sir  Charles  Napier.  The  impression  of 
the  tubes  on  the  scale  is  perfect. 

WrighCs  3IetJiod  of  Preventing  Boiler  Explosions.* 
Mr.  E.  T.  Wright,  Engineer,  of  Wolverhampton,  has  just  patented 
the  method  of  preventing  boiler  explosions  by  connecting  a  water  buoy 
or  float  in  the  steam  boiler  with  the  furnace  or  door,  with  a  door  open- 
ing into  the  furnace,  so  that  when  the  water 
in  the  boiler  falls  below  a  given  level  the 
door  is  opened,  and  cold  air  is  admitted  into 
the  furnace,  "whereby  the  boiler  is  cooled, 
and  the  draft  through  the  fire  to  a  great 
extent  suspended;  the  overheating  and  con- 
sequent danger  of  explosion  of  the  boiler  is 
thereby  prevented,  and  tlie  attendant  on 
proceeding  to  fire  is  warned  of  the  state  of 
the  water  in  the  boiler  by  the  open  door." 
The  inventor  sometimes  connects  the  float 
in  the  boiler  with  the  furnace  door  by  means 
of  a  chain  and  pulley,  as  illustrated  in  the 
engravings.  Figs.  1  and  2;  e  is  the  float  hung 
to  the  lever /in  the  boiler.  The  said  lever 
/  turns  upon  a  fulcrum  at  //;  a  cliain  h  pass- 
ing over  the  pulley  i  connects  the  float  e  with 

*From  the  Lond.  Priictical  Mechanics'  Magazine,  May,  1859. 
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the  furnace  door  h.  By  the  descent  of  the  float  e  the  furnace  door 
h  is  raised.  In  boilers  of  the  kind  represented,  the  distance  between 
the  water  level  and  the  furnace  flue  is  sometimes  insufficient  to  allow 
of  the  descent  of  the  float  through  the  requisite  distance  when  the  said 
float  is  immediately  over  the  said  flue.  On  this  account  the  float  is 
placed  on  one  side  as  shown. 


On  the  Weight  and  Strength  of  American  Ship-timber.*  By  DoNALD 
McKay,  Ship-builder,  of  Boston,  U.  S. 


WEIGHT  OF  A  CUBIC  FOOT  OP 


Virginia  White  Oak. 

Virginia  Yellow  Pine.f 

Round. 

Square. 

Round. 

Square. 

After  felling, 
1  year  after, 
4  years  after. 

lbs. 
64-74 
5360 
45-97 

lbs. 
67-20 
53-51 
49-89 

lbs. 
47-81 
39-83 
34-28 

lbs. 
39-21 
34-16 
33-49 

Each  of  the  above  numbers  are  the  mean  of  experiments  on  twelve 
difi"erent  pieces  of  timber  cut  from  difi"erent  trees,  and  the  experiments 
were  made  by  Mr.  Farris,  Timber  Inspector  of  Gosport  Navy  Yard. 

WEIGHT  OF  A  CUBIC  FOOT  OP  LIVE  OAK,  ACCORDING  TO  GRIFFITH. 

Green,         .  .  78-69  lbs.     |       Seasoned,     .  .    66-75  lbs. 

This  timber  is  exclusively  used  for  the  frames  of  the  United  States 
men-of-war  ships,  and  is  considered  by  all  naval  men  to  be  almost  im- 
perishable. 

TENSILE  STRENGTH  OF  AMERICAN  WHITE  OAK  AND  ENGLISH  OAK  PER  ONE  SQUARE  INCH. 

{From  "Appletoti's  Dictionary  of  Mechanics") 
English  Oak,       8820  to  10,224  lbs.         American  White  Oak,         11,501  lbs. 

SPECIFIC  GRAVITY  AND  TRANSVERSE  STRENGTH  ("PER  ONE  SQUARE  INCH)   OF  ENGLISH  OAK 
AND  AMERICAN  WHITE  AND  LIVE  OAK. 

{According  to  various  observers.') 
Extracted  from  a  Table  published  in  Vol.  V,  of  the  Professional  Papers  of  the  Royal 

Engineers. 


Name  of  Observer. 

English  Oak. 

American 
White  Oak. 

American  Live  Oak. 

Spec,  gravity. 

Strength. 

Spec,  gravity 

Strength. 

Spec,  gravity 

strength. 

Lieut.  Nelson, 
Mr.  Moore,       .     . 
Mr.  Barlow,       .     . 
Lieut.  Dennison, 

834 
816 
934 
733 

lbs. 

1629 

1919 

1672 

1556 

645 
836 

872 
772 

lbs. 
1699 
1699 
1766 
1809 

1160 

lbs. 
1862 

Mean  results,  .     . 

829 

1694 

781 

1743 

1160 

1862 

J 

According  to  these  experiments,  the  advantage  of  lightness,  com- 
bined with  strength,  is  entirely  on  the  side  of  American  White  Oak. 


*From  the  Lond.  Mechanics'  Magazine,  Dec.  1859. 
•{•The  Virginia  Pitch  Pine  is  called  iu  America  "  Yellow  Pine.' 
"Long-feaf  Yellow  Pine,"  and  weighs  about  *tl  lbs.  per  cubic  foot. 


The  Florida  Yellow  Pine  U  called  the 
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Particulars  of  the  Steamer  Benjamin  Dtford. 

Hull  and  machinery  built  by  Harlan  &  Hollingsworth  &  Co.,  Wil- 
mington, Del.     Intended  service,  Bahama  to  Savannah. 


Hull. — 

Length  on  deck,  from  fore  part  of  stem  to  after  part  of 

stern  post,  above  the  spar  deck,         .  . 

Breadth  of  beam  at  midship  section,  . 

Depth  of  hold,  .  .  . 

"  to  spar  deck,  .  • 

Frame — of  wrought  iron. 
Floors, I;  molded,  4  ins. — sided  1^  ins.;  and  16  and  18  ins. 

apart  at  centres. 
Plates— 7-16  to  13-16  in.  thick. 
Draft  of  water  at  load  line,  .  . 

"  below  pressure  and  revolutions. 

Area  of  immersed  midship  section  at  this  draft,    280  sq.  ft. 
Tonnage,  custom  house,  .        1090  14-95. 

Contents  of  bunkers  in  tons  of  coal,  .       130. 

Masts  and  rig — Brigantine. 

Engine. — Vertical  beam. 

Diameter  of  cylinder,  . 

Length  of  stroke, 

Maximum  pressure  of  steam,  . 

Maximum  revolutions  per  minute. 

Cut-off — one-half. 

Weight  of  engines. 

Boiler. — One — Return  tubular. 

Length  of  boiler,       .  . 

Breadth  " 

Height  "      exclusive  of  steam  chimney. 

Weight  "      with  water, 

Number  of  furnaces. 
Breadth  "  • 

Length  of  grate  bars,  . 

Number  of  flues,  below,         ,  .  4  arches. 

"  tubes  above,  .  .      212. 

Internal  diameter  of  tubes,  . 

Length  of  tubes,        .  . 

Heating  surface  (fire  and  flue),  3222  sq.  ft. 

Diameter  of  smoke  pipe. 
Height  " 

Description  of  coal,      •  Bituminous  or  Anthracite. 

Combustion,  Z^aturai  draft. 

Paddle  Wheels. — 

Diameter,       .  %                         ,                         , 

Length  of  blades,  .                         •                          . 

Depth             "  .                          .                         . 

Number        "  .                        .                        .        26. 


214  feet. 
33     " 
15     " 
23     « 


12 
10 


6  inches. 
4^     " 


• 

25  lbs.' 
19. 

11 

56  inches, 
feet. 

280,000  lbs. 

• 

'  140,000  lbs. 
4. 

16 
16 
12 

3 

7 

feet. 
"       6  inches, 
"       9      " 

«       8      " 
"       6      '« 

11 


5 

55 


30  feet. 
7     "       6  inches. 
19      " 


Hemarhs. — The  *S'.  R.  Spalding^  lately  built  for  the  Merchants  and 
Miners'  Transportation  Co.,  and  running  from  Baltimore  to  Boston, 
is  a  sister  built  vessel  to  this.  C.  H.  H. 
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Particulars  of  the  Steamer  Austin. 

Hull  and  macliinery  built  by  Harlan  &  Hollingsworth  &  Co 
mington,  Del.     Intended  service,  New  Orleans  to  Brazos. 

Hull. — 

Length  on  deck,  from  fore  part  of  stem  to  after  part  of 

stern  post,  above  the  spar  deck, 
Breadth  of  beam  at  midship  section, 
Depth  of  hold, 

"  to  spar  deck, 

Frames — of  wrought  iron. 
Floor, I;  molded,  3^  ins.— sided,  i-ins.;  and  16  and  18  ins. 

apart  from  centres. 
Plates— ^-in.  to  5-16  in.  thick. 
Draft  of  water  at  load  line,    • 

below  pressure  and  revolutions, 


203  feet 
34     " 
10     " 
17     " 


,,  Wil- 


6  inches. 


Area  of  immersed  section  at  this  draft, 

Tonnage,  custom  house. 

Contents  of  bunkers  in  tons  of  coal. 

Masts  and  rig — Schooner. 
Engine. — Vertical  beam. 

Diameter  of  cylinder,  : 

Length  of  stroke,  .  • 

Maximum  pressure  of  steam,  . 

Maximum  revolutions  per  minute, 

Cut-olf — half-stroke. 

Weight  of  engines, 
Boiler. — One — Return  flue. 

Length  of  boiler, 

Breadth         " 

Height  "       exclusive  of  steam  chimney. 

Weight  "      with  water, 

Number  of  furnaces, 

Length  of  grate  bars, 

Number  of  flues, 

X         i_     r  a         ^  above, 
Length  of  flues,  j  ^^^^^,^ 

Heating  surface  (tire  and  flue). 
Height  of  smoke  pipe, 
Description  of  coal. 
Combustion, 
Paddle  Wheels. 
Diameter, 
Length  of  blades. 
Depth  " 

Number  " 


190  sq.ft. 
642  77-95. 
260. 


25  lbs 
17 

230,000  lbs 


120,000  lbs 
3 


above,  8 — below,  8 


1880  sq.  ft 

Bituminous  or  Anthracite 
Natural  draft. 


26. 


44  inches. 


11  feet. 


24  feet. 
15     " 


19 
15 


50 


inches, 
inches. 


30  feet. 
6     " 


inches, 
H.  H. 


Permanent  Building. — Fall  of  Houses  in  Salford.^ 

During  Sunday  last  two  accidents  to  dwelling  houses  occurred  in  Sal- 
ford,  but  fortunately  they  were  not  attended  by  personal  injury.  About 
three  o'clock  in  the  morning,  the  front  wall  of  a  two  story  house  in 
Cross-street,  Bury-street,  fell  with  an  alarming  crash,  and  rendered 
the  place  a  ruin.     The  second  accident  occurred  in  Queen-street,  soon 

*  From  the  Loud.  Builder,  No.  88i. 
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after  two  o'clock  on  Sunday  afternoon.  A  laboring  man,  named  Jones, 
was  about  to  sit  down  to  linner  with  his  family  in  the  upper  front 
room  of  a  cottage  house  in  that  street,  when  there  came  a  loud  crack, 
followed  by  two  others,  and  a  noise  "like  thunder  "  as  the  neighbors 
declare.  The  wood-work  of  the  roof  had  yielded,  and  the  whole  mass 
dropped  inward,  until  it  bore  upon  the  top  of  a  large  four  post  bed 
in  the  middle  of  the  room. 


Translated  for  the  Journal  of  the  Friinklin  Institute. 

On  GiffarcVs  Automatic  Injector  for  Steam  Boilers. 

By  M.  Ch.  Combes,  Inspector-General  ;  Director  of  the  Ecole  des 
Mines.     Annahs  des  3Iines,  5th  Series,   Vol.  XV,  p.  169. 

The  attention  which  this  ingenious  instrument  for  the  water-supply 
to  steam  boilers  has  attracted  in  France,  but  more  especially  the  merits 
of  the  description  and  theory  of  M.  Combes,  has  induced  us  to  lay 
this  memoir  before  our  readers  ;  hoping  to  attract  the  attention  of  our 
young  mechanics  and  engineers  to  the  beauty  and  advantages  of  the 
French  method  of  precise  analysis  of  every  machine.  ed.  j.  f.  i. 

The  apparatus  recently  invented  by  M.  Giffard  for  feeding  steam 
boilers,  has  justly  attracted  the  attention  of  engineers  by  its  original- 
ity. Already  quite  a  number  of  applications  of  it  have  been  made, 
both  to  the  boilers  of  fixed  engines  and  locomotives.  It  seems  to  me 
that  it  will  be  useful  in  publishing  the  description  of  it,  to  add  some 
reflections  or  general  explanations.  I  shall  perhaps  be  able  to  com- 
plete them  hereafter  by  the  results  of  experiments  which  will  be  its 
natural  and  almost  necessary  complement.  In  the  meantime,  they 
will  sufiice  to  explain  the  action  of  this  ingenious  apparatus,  and  may 
be  useful  in  deterring  some  persons  Avith  imperfect  ideas  of  mechanics 
and  physics,  from  attempting  irrational  applications  of  the  natural 
phenomena  of  Avhich  M.  Giffard  has  taken  advantage  with  as  much 
skill  as  discernment. 

The  steam  boiler  injector  of  M.  Giffard  contains  no  solid  movable 
parts ;  it  is  founded  upon  the  principle  of  the  lateral  communication  of 
motion  in  fluids.  The  figure  (Plate  IV)  presents  a  section  of  the  appara- 
tus by  a  plane  passing  through  its  axis.  L  is  a  tube  through  which  the 
steam  comes  from  the  boiler,  the  discharge  of  which  may  be  checked 
or  entirely  stopped  by  means  of  the  stop-cock  R.  The  steam  pene- 
trates by  a  number  of  openings  into  the  interior  of  a  cylinder,  c,  which 
terminates  in  a  cone  opening  by  a  small  circular  orifice.  A  solid  cy- 
lindrical rod,  t,  occupying  the  axis  of  the  cylinder,  is  terminated  by 
a  conical  point  which  may  be  pushed  gradually  into  the  ajutage  which 
surrounds  it,  so  as  to  change  by  degrees  the  size  of  the  annular  space 
by  which  the  steam  escapes.  The  rod  t  is  moved  forwards  or  back- 
wards by  means  of  a  screw,  the  nut  of  which  is  fastened  into  the  end 
of  the  cylinder  opposite  to  the  conical  ajutage,  and  of  a  small  winch 
on  the  outside,  m.  The  steam  issuing  from  the  cylinder  c,  jets  into 
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the  interior  of  a  short  cone,  broader  than  the  conical  ajutage  of  the 
cylinder,  the  end  of  ^vhich  it  surrounds,  leaving  between  them  a  free 
annular  space.  In  front  of  this  second  cone  is  the  hollow  space  E,  to 
■which  is  applied  the  tube  T,  the  end  of  which  is  plunged  under  the 
surface  of  the  cold  water  contained  in  a  vessel  which  may  be  placed 
1  or  2  metres  below  e.  The  screw  v,  with  its  winch  n,  permit  a  change 
of  the  depth  to  which  the  conical  ajutage  of  the  cylinder  c  is  inserted 
into  the  broader  cone  d.  The  figure  will  show  how  by  turning  the 
screw  which  takes  into  a  nut  firmly  attached  to  the  external  envelope 
of  the  cylinder  c,  a  slow  movement  in  the  direction  of  its  axis  is  given 
to  this  cylinder  and  all  the  parts  connected  with  it.  AVhen  the 
steam  jets  through  the  terminal  orifice  of  the  ajutage  of  the  cylin- 
der, it  draws  with  it  the  air  contained  in  the  cone  d  and  the  space  E, 
into  which  the  water  soon  comes  through  the  pipe  T.  This  water 
mixes  with  the  steam  and  condenses  it,  and  a  jet  of  water  issues  from 
the  orifice  of  the  cone  d  with  a  velocity  which  depends  on  that  which 
the  steam  had  at  its  issuing  from  the  cylinder  c,  and  on  the  quan- 
tity of  water  drawn  in.  Exactly  in  front  of  the  orifice  by  which 
the  water  jets,  at  a  distance  of  1  centimetre  at  most,  is  the  orifice  of 
another  very  much  elongated  cone,  i,  the  axis  of  which  is  in  the  pro- 
Ion  ^ration  of  the  common  axis  of  c  and  d,  but  the  orifice  of  which  is 
bored  out  in  the  opposite  direction.  The  liquid  vein  issuing  from  the 
cone  d  thus  jets  directly  into  the  interior  of  the  cone  I.  This  com- 
municates with  the  boiler  by  the  pipe  L;  and  in  the  passage  is  inter- 
posed a  valve  or  clack  S,  opening  towards  the  boiler.  This  clack  is 
shut  when  the  apparatus  is  not  in  action,  by  the  excess  of  the  pressure 
in  the  boiler  over  that  of  the  atmosphere.  "When  the  apparatus  is 
working,  and  well-adjusted,  the  jet  enters  entirely  into  the  cone  I,  and 
all  the  water  passes  into  the  boiler,  forcing  a  passage  through  the  clack 
S.  The  space  e  which  exists  around  the  extremities  of  the  two  op- 
posed cones,  d  and  I,  communicates  freely  with  the  atmospheric  air 
by  circular  openings,  o  0,  which  permit  the  water  to  be  seen  as  it  passes 
from  the  cone  d  to  i.  The  vein  is  always  opaque  and  troubled,  either 
because  the  steam  is  not  all  condensed,  or  because  a  little  air  is  drawn 
in  with  the  water.  The  pipe  T  is  for  the  purpose  of  discharging  the 
cold  water  which  may  be  drawn  in  in  excess  before  the  apparatus  is  in 
adjustment,  and  that  which  is  formed  by  the  condensation  of  the  steam 
■when  the  apparatus  is  first  put  into  action  ;  it  opens  into  the  atmo- 
sphere, and  discharges  these  Avaste- waters  into  the  reservoir  of  cold 
■water. 

The  feeding  by  means  of  the  Giffard  injector  is  intermittent.  The 
apparatus  is  put  in  action  by  opening  the  stop-cock  R  which  allows  the 
steam  to  come  from  the  boiler.  The  quantity  of  steam  expended  may 
be  altered,  by  thrusting  the  rod  t  more  or  less  into  the  conical  ajutage, 
and  the  quantity  of  feed-water  is  governed  by  plunging  the  conical 
ajutage  more  or  less  deeply  into  the  cone  d.  The  adjustment  is  easily 
and  quickly  made. 

A  cubic  metre  of  saturated  steam  at  the  temperature  of  152°,  and 
under  a  pressure  of  5  atmospheres  or  5-165  kil.  per  square  centimetre, 
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weif]^lis  (its  Avcif^lit  bcino;  calculated  by  the  laws  of  Mariotte  and  Gay- 
Lussac)  2-5902  kil.  If  we  admit  that  the  steam  of  this  density  and 
pressure  (maintained  constant)  flows  from  the  vessel  which  contains 
it  into  the  atmosphere  by  an  orifice,  keeping  its  density  as  a  liquid 
would,  its  velocity  of  issue  would  be  (omitting  the  resistances  occasioned 

\L(j -^  where  <7  denotes  the  gravity, 

p  and  J)  the  respective  pressures  of  the  steam  and  the  atmosphere  upon 
the  unit  of  surface,  and  q  the  specific  gravity  of  the  steam.     On  the 

P  —  p 
assumptions  above  i-  =  15*916.     But  ^  =  9-8088;  the  velocity  of 

issue  of  the  steam  would,  therefore,  be  in  the  case  assumed,  558-79 
metres  per  second  ;  and  the  height  due  to  this  velocity  15,916  metres. 
If  we  suppose  that,  owing  to  the  form  of  the  vessel  orifice  or  steam- 
tube,  or  to  any  other  circumstances,  the  steam  dilates  before  it  reaches 
the  orifice,  so  as  to  pass  it  with  a  density  corresponding  to  the  atmo- 
spheric pressure,  its  temperature  being  kept  constant  during  the  dila- 
tation taking  place  in  the  interior  of  the  vessel,  the  velocity  of  issue  will 
be,  in  this  case,  given  by  the  expression 


J 


2^^  hyp.  log.  ^^, 


where  q  expresses  the  specific  gravity  of  the  steam  under  atmospheric 
pressure  at  the  temperature  of  152°,  p,  p,  and  (/  having  the  same  mean- 
ing as  before.     Now  a  =  0-519  k.;  -  =  5:-    „  ^^,.  .      Introducing 
°  ^  p  q   0-519  ° 

these  numerical  data  into  the  formula,  we  find  for  the  velocity  of  the 
steam  issuing  under  atmospheric  pressure  792-82  m.  per  sec;  the 
height  corresponding  to  this  velocity  is  32,044  metres. 

This  indicates  that  the  vapor  at  its  issue  has  a  velocity  in  virtue 
of  which  its  particles  considered  as  isolated  and  without  action  on 
each  other,  would  ascend  to  a  height  of  15,916  or  32,034  metres,  in 
vacuo,  according  as  the  steam  had  kept  all  its  density  and  pressure 
or  had  been  dilated  in  the  pipe  from  5  to  1  atmosphere.  In  other 
words  the  living  force  which  the  steam  has  at  its  issue  corresponds 
to  a  quantity  of  work  equal  to  the  weight  of  the  steam  falling  through 
a  height  of  15,916  or  32,034  metres  according  to  the  hypothesis  we 
take  ;  and  this  work  is  the  theoretical  work  due  to  the  steam,  accord- 
ing as  it  acts  with  full  pressure  and  without  condensation  against  the 
external  atmosphere,  or  acts  by  expanding  from  5  to  1  atmosphere ; 
its  initial  temperature  being  maintained  during  the  expansion. 

This  being  established,  the  steam  immediately  after  passing  into  the 
atmosphere  meets  with  water  which  suddenly  condenses  it,  and  forms 
with  it  a  jet  which  is  completely  liquid.  The  velocity  of  the  water 
which  condenses  the  steam  may  be  neglected  in  comparison  with  that 
of  the  steam  itself,  and  the  internal  reaction  which  cause  the  conden- 
sation cannot  modify  the  quantity  of  motion.     If  then  we  designate 
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by  m  the  mass  of  the  steam  which  flows  out  in  the  unit  of  time,  by  -AI 
the  mass  of  the  water,  which  mixes  with  this  condensed  steam  to  form 
the  liquid  jet,  by  v  the  velocity  of  issue  of  the  steam,  by  ii  the  velocity 

of  the  iet  after  condensation,  we  have  u  =  v  — - — .     The  ma^^s  of  the 

water  must  be  sufficient  to  accomplish  the  entire  condensation  of  the 
steam.  Let  the  temperature  of  the  water  be  15°,  we  may,  as  an  approx- 
imation, admit  that  the  steam  in  condensing  abandons  550  units  of  heat. 
If  it  is  desired  that  the  liquid  jet  should  be  at  the  temperature  of  60° 
the  ratio  of  M  to  m  will  be  established  by  the  equation  15  M+  650 
971=  (w  +  m)  60;  whence  m  =  13-11  m.  The  weight  of  the  water, 
therefore,  under  the  condition  assumed  above,  must  be  about  13  times 
that  of  tlie  steam. 

Admitting  the  weight  of  the  water  to  be  15  times  that  of  the  steam, 
the  temperature  of  the  liquid  jet  will  be  found  to  be  57°  or  58°  (the 
water  being  taken  at  the  temperature  15°).  Let,  then,  M  =  15w;  the 
velocity  of  the  jet  will  be  Jg  of  that  of  the  steam,  and  the  height  to 

1      v^ 

which  it  will  rise  in  virtue  of  this  velocity  will  be  ^-^  •  ^r-  ,  while  the 

•^  15^   Zg 

isolated  particles  of  the  steam  would  have  risen  to  the  height  -- . 
^  -9 

But  the  weight  of  the  liquid  jet  being  16  times  that  of  the  steam,  its 
living  force  is  -j'g  of  that  of  the  steam  before  its  condensation. 

The  velocity  of  the  liquid  jet  being  ^'g  of  that  of  the  steam  will  be 
comprised  between  the  limits  34-92  and  49-55  metres  per  second.  If 
it  be  greater  than  that  with  which  water  at  the  temperature  of  the 
jet  would  spout  from  the  boiler  into  the  atmosphere,  under  an  in- 
terior pressure  of  five  atmospheres ;  it  is  evident  that  the  liquid  jet 
driven  into  an  ajutage  of  proper  form  communicating  with  the  interior 
of  the  boiler,  will  enter  the  boiler  driving  back  the  water  which  tends 
to  escape.  Kow  if  neglecting  the  effect  of  the  dilatation  of  the  water 
between  3°  and  58°,  we  assume  1  kil.  as  the  weight  of  1  litre  of  the 
water  of  the  jet,  we  shall  have  for  the  velocity  with  which  the  water 
at  this  temperature  will  tend  to  pass  from  the  boiler  into  the  atmosphere 
28-37  metres.  A  velocity  so  far  below  the  lowest  limit  which  we 
found  for  the  jet,  that  we  may  regard  as  certain,  the  possibility  of 
forcing  into  the  boiler  with  the  steam  which  has  issued  from  it  a 
weight  15  times  greater  than  that  of  this  steam.  The  water  at  its 
entrance  will  have  a  temperature  of  about  57°. 

It  will  be  seen  that  the  jet  could  not  enter  the  boiler  if  its  velocity 
fell  as  low  as  28*37  metres  per  second.     Now  this  would  happen  with 

...                   1     558-79      ,     ^^„       792-82      .      _^ 
a  weight  of  water  equal  to  .^^.o-r — l  =  lo-(  or -^y— ^^r i  =  ^i-y 

times  the  weight  of  the  steam,  according  as  the  steam  at  the  moment 
of  mixing  with  the  water,  is  supposed  to  have  a  velocity  of  558-79  or 
792-82  metres  per  second.  It  is  pretty  certain  that  the  velocity  of 
the  steam  is  much  nearer  the  first  limit  than  the  second ;  and  if  this 
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be  really  so,  the  quantity  of  water  which  it  is  possible  to  introduce 
into  the  boiler  by  means  of  the  injecting  apparatus,  will  be  at  the  great- 
est 18  times  tlie  weight  of  the  steam  used  in  the  apparatus. 

The  volume  of  feed-water  which  it  is  possible  to  drive  into  the  boiler 
by  means  of  M.  Giffard's  injector  increases  in  proportion  as  the  effect- 
ive pressure  (that  is,  the  excess  of  the  pressure  of  the  steam  over  that 
of  the  atmosphere)  increases.  Thus,  for  instance,  if  the  effective  pres- 
sure is  only  half  an  atmosphere,  the  weight  of  the  cubic  metre  of  steam 
under  that  pressure  and  the  corresponding  temperature  111°  will  be 
0-8349  kil.  The  formula  gives  in  this  case,  for  the  velocity  of  the 
steam  issuing  into  the  atmosphere  without  previous  expansion,  332 
metres  per  second.  The  velocity  with  which  the  liquid  water  would 
spout  under  a  pressure  of  half  an  atmosphere,  would  be  only,  in  round 
numbers,  10  metres  per  second ;  whence  it  follows  that  the  steam 
could  draw  with  it  30  times  its  weight  of  water,  the  liquid  jet  still  pre- 
serving sufficient  velocity  to  penetrate  into  the  boiler.  The  limit  thus 
roughly  determined  is  undoubtedly  too  higb,  because,  on  the  one  hand 
the  velocity  of  the  steam  is  diminished  by  the  resistances  of  the  pipes 
and  ajutage,  and  on  the  other  hand  the  density  of  the  liquid  jet  is 
diminished  by  the  rise  of  the  temperature,  perhaps  by  imperfectly  con- 
densed steam,  and  by  the  air  drawn  in.  But  it  is  nevertheless  certain 
that  the  feed  will  be  more  certain  and  may  be  made  more  abundant  in 
proportion  as  the  effective  pressure  in  the  boiler  is  less. 

As  an  apparatus  for  feeding  steam  boilers,  the  injector  of  M,  Gif- 
fard  is  without  doubt  the  best  of  all  those  hitherto  employed,  and  the 
best  that  can  be  employed,  as  it  is  also  the  most  ingenious  and  simple. 
If,  in  fact,  in  conformity  with  the  old  ideas,  we  suppose  that  the  quan- 
tity of  heat  contained  in  bodies  is  preserved  integrally;  then,  whatever 
changes  of  volume  or  state  they  undergo,  independently  of  the  quantity 
of  work  done,  or  of  resistances  which  are  the  consequences  of  these 
changes,  it  is  clear  that  the  action  of  the  Giffard  apparatus  will  give 
occasion  to  no  loss  of  heat  except  that  which  will  take  place  by  radia- 
tion, or  by  contact  of  the  boiler  and  its  appurtenances  with  the  sur- 
rounding air.     The  feeding  will  then  be  gratuitous. 

If,  conformably  to  the  more  rational  principles  of  the  new  dynamic 
theory  of  heat,  we  admit  that  the  heat  is  transformed  into  work,  and 
vice-versu,  so  that  all  the  work  or  resistances,  all  the  living  forces, 
developed  or  destroyed  in  the  changes  of  volume  or  state  of  bodies, 
are  accompanied  by  a  disappearance  or  production  of  an  equivalent 
heat ;  the  quantity  of  heat  expended  in  the  Giffard  apparatus  will  be 
precisely  (neglecting  the  losses  by  radiation  and  contact  with  surround- 
ing mediums,)  equivalent  to  the  quantity  of  work  corresponding  to 
the  elevation  oV  the  feed-water  from  the  reservoir  whence  it  is  taken, 
and  its  forcing  into  the  boiler  against  the  pressure  which  exists  tliere. 
We  are  therefore  authorized  to  assert  tbat  the  apparatus  of  M.  Giffard 
as  a  feed-pump  for  boilers,  is  theoretically  perfect.  But  machines  con- 
structed on  the  same  ^^rinciple  as  this  apparatus,  for  the  elevation  of 
water,  or  more  generally  for  the  purpose  of  moving  masses  of  liquids 
or  gases,  so  that  the  heat  contained  in  the  jet  formed  by  the  mixture 

28* 
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of  the  steam  and  the  liquids  or  gases  drawn  in  by  it,  would  be  of  no 
use  in  the  final  cflect,  would  be  verj  poor  machines  as  regards  the 
economy  of  work.  Thus  w^e  have  seen  that  if  the  steam  draws  in  with 
it  n  times  its  weight  of  water  or  any  other  fluid,  the  living  force  of 

the  iet  is  reduced  to  the  fraction of  the  living  force  which  the 

n 
vapor  had  at  first,  so  that  the  living  force  lost  is  the  fraction ir  of 

the  primitive  living  force.  This  loss  increases  enormously  with  the 
ratio  of  the  weight  drawn  in  to  the  weight  of  the  steam,  and  this  ratio 
would  generally  be  very  great. 

A  jet  of  steam  issuing  with  a  velocity  due  to  a  pressure  of  5  atmo- 
spheres, can  draw  with  it  50  times  its  weight  of  water  and  lift  it  to  a 
height  which  in  round  numbers  would  be  nearly  6  metres.  The  loss 
of  work  in  this  case  would  be  |^-  of  the  total  work  which  the  steam 
could  have  developed  had  it  acted  with  full  pressure  without  expan- 
sion or  condensation,  against  the  external  atmosphere. 

If  a  jet  of  steam  with  the  velocity  here  supposed,  draws  in  10  times 
its  weight  of  atmospheric  air,  acting  thus  as  a  blowing-machine,  the 
living  force  of  the  jet  of  damp  air  would  not  exceed  y^j-  of  the  living 
force  of  the  steam ;  that  is,  the  work  which  would  have  been  theo- 
retically performed  by  the  steam  acting  against  the  pressure  of  the 
atmosphere,  without  condensation. 

The  apparatus  of  this  kind  which  are  now  and  may  hereafter  be 
used,  may,  no  doubt,  be  advantageously  employed  under  peculiar  cir- 
cumstances, owing  to  their  extreme  simplicity ;  but  they  not  the  less 
remain  very  bad  machines  in  reference  to  the  economy  of  motive  power. 

M.  Giff;ird  perfectly  well  understood  this.  The  merit  of  his  ingeni- 
ous invention  therefore  consists  in  its  application  to  steam  boilers,  and 
the  construction  of  an  apparatus  which  works  with  perfect  ease  and 
regularity:  which,  for  example,  at  the  Imperial  Tobacco  Manufactory, 
where  it  sufiices  for  the  feed  of  boilers  of  200  horse-power,  injects 
per  hour,  as  we  have  been  told,  as  much  as  4  cubic  metres  {tons)  of 
■water. 

Some  persons  have  claimed  the  priority  of  invention  over  M.  Gif- 
fard.  If  they  have  not  made  use  of  the  steam-jet  from  a  boiler  for 
the  feed  of  that  same  boiler,  or  realized  other  applications  in  which 
the  heat  contained  in  the  jet  drawn  in  by  the  steam  plays  the  princi- 
pal part,  they  have,  in  our  opinion,  made  but  bad  machines,  founded 
on  a  fact  long  known  and  applied,  viz  :  the  drawing  along  of  gases 
or  liquids  by  lateral  communication.  , 

The  Giffard  Injector  has  been  applied  for  a  month  past  to  a  loco- 
motive on  the  Paris-Strasbourg  railroad.  At  first  the  feed-pumps 
were  left  in  place,  so  that  they  might  be  used  in  cases  of  necessity ; 
but  there  was  no  occasion  to  have  recourse  to  them,  and  after  it  was 
ascertained  that  the  working  of  the  injector  was  easy  and  sure,  the 
pumps  were  removed  two  weeks  since. 

The  Injector  is  placed  horizontally  and  fixed  by  two  iron  clamps 
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upon  the  left  side  of  the  boiler  ;  the  winches  of  the  two  screws,  m  and 
?i,  are  turned  towards  the  rear,  so  as  to  be  near  the  driver  ;  the  space 
surrounding  the  conical  ajutage  of  the  cylinder  which  receives  the 
steam,  is  put  by  a  pipe  into  communication  with  the  tender.  The 
conical  tube,  I,  which  receives  the  liquid  jet,  enters  a  vertical  cylin- 
drical box  containing  the  clack  S,  which  is  placed  above  the  point  of 
insertion  of  the  pipe  into  the  box.  Above  the  clack  is  inserted  the 
pipe  which  opens  into  the  boiler  near  the  lower  and  front  part,  at  the 
same  point  where  the  feed-pipe  from  the  pump  was  formerly  inserted. 
The  cylindrical  box  is  closed  above  by  a  plate  fixed  by  a  stirrup  and 
screw,  so  that  the  clack  is  easily  accessible,  even  while  the  machine  is 
in  motion.  The  cylindrical  box  which  unites  the  two  parts  of  the 
apparatus,  opens  into  the  atmosphere,  and  along  its  axis  the  liquid 
vein  can  be  seen  passing  from  the  injecting  into  the  receiving  cone; 
it  is  furnished  at  its  lower  part  with  a  short  tube,  by  which  the  water 
drawn  in,  when  it  has  not  been  entirely  received  into  the  cone  i,  is 
discliarged;  it  falls  under  the  eye  of  the  observer  into  a  funnel  whence 
it  may  be  re-conducted  into  the  tender.  When  the  apparatus  is  not 
in  action,  the  stop-cock  of  the  steam-pipe  is  closed,  and  the  rod,  t,  is 
pushed  into  the  ajutage.  When  the  engine-driver  wishes  to  feed,  he 
first  opens  the  stop-cock,  the  steam  enters  the  cylinder  which  it  heats 
up  by  its  own  partial  condensation,  but  it  cannot  escape  owing  to  the 
position  of  the  rod ;  this  is  withdrawn  by  turning  the  winch  of  its 
screw  immediately  after  the  opening  of  the  stop-cock.  The  water  from 
the  tender  is  immediately  drawn  in  ;  the  whole  of  that  which  comes  in 
does  not  at  first  penetrate  into  the  receiving  cone :  a  part  flows  off  by 
the  waste-pipe.  In  order  that  this  discharge  may  cease,  and  that  the 
whole  of  the  water  drawn  in  may  penetrate  into  the  receiving  cone 
and  thence  into  the  boiler,  the  conical  ajutage  of  the  cylinder,  c,  must 
be  properly  inserted  in  the  exterior  cone.  The  depth  of  the  insertion, 
which  is  regulated  by  the  driver  by  means  of  the  screw  and  winch  n, 
must  be  greater  and  the  annular  space  through  which  the  water  passes 
consequently  narrower,  as  the  pressure  is  less  in  the  boiler.  Thus, 
for  example,  if,  at  the  moment  the  apparatus  is  set  to  work,  the  steam 
gauge  of  the  boiler  indicates  7  atmospheres,  and  the  ajutage  has  been 
so  adjusted  that  the  whole  liquid  jet  penetrates  into  the  receiving  cone, 
and  no  water  escapes  by  the  discharge-pipe,  this  latter  pipe  will  show 
water  so  soon  as  the  gauge  indicates  a  perceptibly  lower  pressure,  and 
the  more  the  pressure  falls  the  greater  the  quantity  of  water  wasted. 
To  stop  this  waste,  it  is  necessary  to  push  the  ajutage  farther  into  the 
external  cone  in  proportion  as  the  pressure  falls ;  the  eftect  of  this 
adjustment  is  so  sensible  that  the  engine-driver  informed  me  that  he 
could  tell  the  pressure  in  his  boiler  as  well  by  the  amount  of  adjust- 
ment necessary  to  stop  the  waste,  as  by  reading  the  gauge.  When  it 
is  desired  to  feed  by  the  Injector,  a  locomotive  at  rest,  before  its  steam 
is  up,  the  interior  pressure  being,  for  instance,  not  more  than  1^  or  2 
atmospheres,  the  ajutage  must  be  pushed  very  far  into  the  cone,  and 
for  this  purpose  it  is  necessary  to  make  several  revolutions  of  the  screw 
V ;  the  winch  ought  therefore  to  be  so  adjusted  that  this  may  be  easy. 
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This  is  not  the  case  in  the  locomotives  on  the  Eastern  Railroad ;  the 
winch  not  being  able  to  make  an  entire  revolution,  the  driver  is  obliged 
to  remove  and  replace  it  on  its  square,  Avhen  he  wants  to  feed  before 
his  steam  is  up. 

It  is  evident  that  by  contracting  the  annular  space  between  the  aju- 
tage and  the  cone  through  which  the  water  drawn  in  passes,  the  vol- 
ume of  this  water  is  diminished.  The  facts  Avhich  I  have  just  mentioned, 
are  not  at  variance  with  that  which  I  said  as  to  the  greater  ease  of 
feeding  a  boiler  by  the  Injector  in  proportion  as  the  internal  pressure 
diminishes ;  the  weight  of  the  steam  expended  in  the  unit  of  time  di- 
minishes much  more  rapidly  in  the  compound  ratio  of  the  decrease  of 
the  velocity  and  density.  The  quantity  of  water  mixed  Avith  the  steam 
and  thrown  into  the  boiler  in  a  unit  of  time,  must  therefore  decrease 
with  the  internal  pressure,  although  the  ratio  of  the  weight  of  this 
water  to  that  of  the  steam,  increases.  Now,  as  this  quantity  of  water 
flowing  in  in  the  unit  of  time  depends  principally  upon  the  size  of  the 
annular  space  between  the  exterior  wall  of  the  ajutage  and  the  interior 
of  the  surrounding  cone,  it  is  easily  seen  that  this  space  must  be  con- 
tracted in  proportion  as  the  pressure  in  the  boiler  diminishes. 

The  Academy  of  Sciences,  of  Paris,  have  awarded  to  this  Injector 
the  Montyon  Prize  of  1000  francs,  "for  the  most  deserving  invention 
of  instruments  useful  to  agriculture,  the  mechanic  arts,  or  sciences." 


Notices  of  some  of  the  Patents  taken  out  for  tlie  j^fcparation  and  use 
of  the  new  Purple  Dyes  generally  known  as  the  ^^3Iauve  or  Perkins 
Purple,  Hannaline,  Violine,  Purpurine,  Poseine,  ^c,"  tvith  Re- 
marks upon  them.^ 

The  superb  and  fast  purple  colors  obtained  by  the  action  of  bi-chro- 
mate  of  potash  on  aniline  and  its  homologues,  was  discovered  by  Mr. 
W.  H.  Perkins.  Dr.  Hofmann's  researches  on  aniline  were  doubtless 
the  true  cause  of  attention  being,  drawn  to  that  base  as  a  substance 
from  which  results  of  practical  importance  were  one  day  to  be  ob- 
tained ;  and  in  the  hands  of  his  pupil,  the  manufacture  of  aniline  pur- 
ple has  become  one  of  the  most  refined  and  beautiful  manufactures 
known. 

The  tendency  of  aniline  to  yield  colors  when  subjected  to  various 
processes  of  oxidation  has  long  been  known.  Solutions  of  salts  of 
aniline  with  the  mineral  acids  when  evaporated,  generally  color  the 
edges  of  the  basins  of  a  red  or  blue  tint.  The  power  of  a  solution  of 
bleaching  powder  to  develop  a  charming  purple  tint  in  even  the  weak- 
est aqueous  solution  of  aniline  has  for  many  years  been  known,  and 
applied  in  the  examination  of  organic  bases  as  a  test  for  the  presence 
of  that  alkaloid.  This  reaction  has  been  seized  upon  as  the  founda- 
tion of  a  patent  granted  to  Joshua  Taylor  Beale  and  Thomas  Nesham 
Kirkham,  dated  May  loth,  1859,  The  following  quotation  from  the 
specification  will  give  a  sufficient  idea  of  the  nature  of  the  process  : 

"As  examples  of  some  of  the  more  desirable  modes  of  producing  the  improved  dye 

according  to  our  invention,  we  give  the  following  proportions  and  modes  of  operating: — 

*  From  the  Load.  Chemical  News,  No.  V.  \ 
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We  take  one  measure  of  aniline  water  saturated,  and  add  thereto  one  measure  of  acetic 
acid,  say  of  five  strengths,  and  one  measure  of  hypochlorite  of  lime,  of,  say,  specific 
gravity  lOU).  The  hy^iochlorilo  shouhl  lie  carefully  added,  in  order  to  admit  of  pro- 
ducing the  particular  shades  of  violet  blues  required,  as  shades  of  varying  depth  maybe 
produced  by  increasing  or  decreasing  the  proportion  of  the  hypochlorite.  After  a  while 
the  dye  will  become  lilac,  and  will  dye  lilac  of  various  intensities,  depending  on  the  quan- 
tity of  hypochlorite  of  lime  and  water  that  may  be  mixed  with  the  dye.  Instead  of  add- 
ing a  solution  of  chlorine  or  hypochlorite  of  liuic  to  the  liquor,  we  sometimes  |)ass  chlorine 
gas  through  the  latter,  carefully  watching  the  same  during  the  process,  in  order  to  arrest 
the  further  supply  of  the  gas  when  the  desired  eftcct  has  been  produced  on  the  liquor." 

With  reference  to  the  above  we  consider  that  any  process  founded 
upon  the  action  of  hypochlorite  of  lime  upon  aniline  must  be  of  lim- 
ited application.  In  the  first  place,  the  presence  of  the  bleaching 
powder  would  render  it  impossible  for  the  fabric  previously  dyed  with 
fugitive  colors  to  be  passed  through  the  bath.  In  the  next  place,  it 
would  interfere  in  many  cases  with  the  subsequent  application  of  other 
colors.  But  there  is  a  more  serious  difficulty  owing  to  the  sparing 
solubility  of  aniline  in  water,  consequently  the  dye  will  always  be  in 
a  very  dilute  state,  and  totally  useless  in  practice  as  compared  with 
the  highly  concentrated  solution  sold  by  Mr.  Perkins,  at  X6  the  gal- 
lon. In  the  next  place,  even  the  small  quantity  of  aniline  which  exists 
in  solution  will  not  be  totally  converted  into  dye,  so  that  enormous 
volumes  of  fluid,  involving  correspondingly  large  vessels,  will  have  to 
be  employed  to  obtain  a  comparatively  minute  quantity  of  dye. 

Several  patents,  besides  that  last  mentioned,  have  been  taken  out 
for  producing  aniline  purple.  Among  the  substances  used  to  oxidize 
the  aniline  maybe  mentioned  peroxide  of  lead,  peroxide  of  manganese, 
and  the  green  manganate  of  potash. 

As  regards  the  manganese  and  peroxide  of  lead,  there  are  two  pa- 
tents for  the  use  of  these  substances.  The  first,  dated  May  7th,  1859, 
was  granted  to  Richard  Dugdale  Kay.  The  last  named  patentee  takes 
an  acetate,  sulphate  or  hydrochlorate  of  aniline,  with  excess  of  acid, 
and  treats  the  salt  with  peroxide  of  manganese  at  a  temperature  of 
212°  F.  until  no  further  precipitate  is  obtained.  The  patentee  also 
claims  peroxide  of  lead  or  chloride  of  lime  as  oxidizing  agents.  In 
this  process  a  precipitate  and  liquid  are  obtained,  both  of  which  con- 
tain coloring  matter ;  the  latter  is  obtained  from  the  precipitate  by 
digestion  in  dilute  sulphuric  acid.  The  liquids  are  then  mixed  to- 
gether, and  the  coloring  matter  and  manganese  precipitated  by  am- 
monia. The  precipitate  is  then  washed  and  dried,  and  the  coloring 
matter  extracted  by  weak  alcohol  or  methylated  spirit. 

This  patent  does  not  give  any  process  for  separating  the  brown  or 
resinous  impurities  Avhich  accompany  the  coloring  matter,  except  by 
so  reducing  the  strength  of  the  spirit  as  to  prevent  it  dissolving  the 
former.  We  were  aware  long  before  seeing  this  patent  that  peroxide 
of  manganese  could  be  used  for  producing  the  color,  but  the  experi- 
ments made  upon  the  subject  by  a  distinguished  Scotch  chemist  were, 
as  we  were  informed,  by  no  means  satisfactory  either  as  regarded  the 
quantity  or  (luality  of  the  product.  If  the  author  of  this  process  can 
substantiate  his  claim  to  the  chloride  of  lime  and  peroxide  of  lead 
processes,  he  plainly  takes  the  wind  out  of  the  sails  of  the  patents 
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granted  to  Beale  and  Kirkham  on  the  lotli,  and  David  S.  Price  on 
the  25th  of  May,  1859.  The  Litter  chemist  in  his  provisional  specifi- 
cation chiims  peroxide  or  sesquioxide  of  mangaifese,  hut  in  his  final 
specification  he  does  not  mention  the  manganese,  but  confines  himself 
to  the  lead  process.  Mr.  Price,  by  oxidizing  aniline  and  its  homo- 
logucs  "with  peroxide  of  lead,  prepares  three  colors  which  he  terms 
"Yioline,"  "  Purpurine,"  and  "  Roseine."  For  these  he  uses  the  fol- 
lo>ving  proportions  of  the  ingredients  : — 

YiOLiXE. — 1  equivalent  of  aniline,  '2  equivalents  of  sulphuric  acid, 

1  equivalent  of  peroxide  of  lead. 

PuRPUiiiNE. — 2  equivalents  of  aniline,  2  equivalents  of  sulphuric 
acid,  1  equivalent  of  peroxide  of  lead. 

KosEiNE. — 1  equivalent  of  aniline,  1  equivalent  of  sulphuric  acid, 

2  equivalents  of  peroxide  of  lead. 

The  substances  are  boiled  together  and  filtered  hot.  The  colorincr 
matters  are  contained  in  solution.  The  two  first  processes  do  not 
convert  all  the  aniline  into  coloring  matter,  the  last  does.  It  is  evi- 
dent, therefore,  that  the  redness  of  tint  increases  with  the  extent  of 
the  oxidation.  This  is  quite  in  accordance  with  what  has  been  observed 
generally  with  the  colors  from  aniline  and  its  congeners.  We  must 
admit  that  while  Price's  patent  appears  the  most  practical  of  the  three, 
we  do  not  think  his  process  by  any  means  approaching  in  value  to  that 
due  to  the  talent  of  Mr.  Perkins.  It  is  true  that  the  colors  would  be 
yielded  of  considerable  purity,  but  the  expense  of  the  peroxide  of  lead 
would  be  very  great,  and  the  yield  probably  small.  Moreover  there  are 
considerable  difficulties  in  manipulating  with  so  dense  a  powder  as  per- 
oxide of  lead.  All  the  machinery  for  agitation  must  be  strong  and 
kept  ceaselessly  in  motion,  or  so  heavy  a  precipitate  would  sink  to  the 
bottom  and  produce  no  result. 

The  process  of  Mr.  Perkins  has  none  of  the  disadvantages  of  any  of 
the  others  ;  it  is  simple,  practical,  and  yields  an  invariable  product. 
It  is  true  that  it  is  said  to  require  expensive  and  complex  machinery 
in  order  to  carry  it  out  efi"ectively ;  but  as  long  as  a  process  contains 
within  itself  the  elements  of  success  (which  we  do  not  think  these  new 
patents  do),  a  little  expense  in  the  construction  of  machinery  is  of  com- 
paratively little  moment  where  the  final  product  is  so  valuable. 

Williams's  patent  is  for  the  use  of  the  green  manganate  (or,  as  it  is 
often  incorrectly  called  in  commerce,  permanganate)  of  potash  as  the 
agent  of  oxidation.  The  product  when  the  operation  is  properly  con- 
ducted, is  unexceptionable  in  purity  and  beauty.  If  the  action  be  too 
much  prolonged  the  color  is  entirely  changed,  and  a  beautiful  pink  or 
crimson  color  results.  In  fact,  according  to  the  specification,  a  cer- 
tain amount  of  the  pink  color  is  alwaj's  produced.  In  carrying  out 
this  patent,  the  only  thing  to  be  considered  is  the  price  of  the  man- 
ganate and  the  quantity  of  the  product.  Upon  this  point  we  are  not 
in  possession  of  sufficient  information  to  speak  positively. 

In  using  these  dyes  much  depends  upon  the  proper  selection  of  the 
mordants.  Tin  is  the  only  metal  which  has  yielded  unexceptionable 
results.     The  perchloride  does  very  well,  but  stanuate  of  soda  is  pre- 
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ferred.  In  printing,  the  dye  is  first  mixed  with  gum,  and  the  colored 
muciUige  is  subsequently  stirred  up  with  the  desired  quantity  of  albu- 
men.    The  printed  fabric  is  then  steamed  in  order  to  fix  the  color. 

Messrs.  W.  II.  Perkins  and  Mathew  Gray  (the  former  the  discoverer 
of  the  purple,  and  the  latter  the  skilful  director  of  the  great  printing 
establishment  at  Dalmonach  near  Glasgow,)  have  taken  out  a  patent 
for  a  new  method  of  mordanting  for  the  purple.  They  effect  this  by 
means  of  oxide  or  carbonate  of  lead.  The  acetate  of  lead  is  first  printed 
on,  and  the  fabric  is  afterwards  passed  through  a  bath  of  ammonia,  or 
an  alkaline  carbonate.  By  this  means  the  lead  becomes  fixed  in  the 
fibre  of  the  cloth.  The  purple  dye  bath  should  then  yield  its  color 
to  the  mordanted  portions,  to  the  exclusion  of  the  other.  But  it  is 
found  in  practice  that  the  patterns  printed  in  this  manner  are  not  sharp 
or  well  defined.  The  purple  runs  into  those  parts  of  the  cloth  which 
should  remain  white.  To  prevent  this  the  goods  are  washed  with  soap 
and  water  after  the  fixation  of  the  lead,  before  subjection  to  the  bath; 
this  clears  the  whites  to  some  extent,  but  the  patentees  sometimes  add 
soap  to  the  bath  itself,  so  as  to  purify  the  whites.  But  if  the  quantity 
of  soap  employed  at  first  to  wash  the  mordanted  cloth  has  been  in  the 
proportion  of  one  pound  to  twenty-five  yards  of  cloth,  they  do  not  put 
any  amongst  the  color  in  the  bath. 

It  is  evident  that  this  process  contains  within  itself  sources  of  error. 
By  the  necessity  for  soaping  after  the  mordanting,  it  appears  that  the 
lead  does  not  adhere  with  sufficient  firmness  to  the  spot  where  it  has 
been  printed  on;  the  soap  is  therefore  to  remove  the  feebly  attached 
portions  of  mordant  and  prevent  the  color  from  passing  its  proper 
limits.  If,  however,  the  first  soaping  has  been  insufficiently  performed 
the  dye  spreads.  This  can  to  some  extent  be  avoided  by  the  objec- 
tionable process  of  putting  soap  into  the  dye  bath.  The  patentees 
also  put  oily  or  fatty  matters  into  the  bath  to  prevent  the  spreading 
of  the  color.  We  have  reason  to  believe  that  this  patent  process  is 
not  successful  in  practice. 

Petroleum  Oil. 
Mr.  George  Wilson,  of  London,  the  eminent  maker  of  stearic  acid, 
has  greatly  improved  the  distillation  of  natural  petroleums,  by  adding 
to  the  use  of  superheated  steam,  that  of  a  vacuum,  by  means  of  an  ap- 
paratus similar  to  the  one  used  in  sugar-making. — Cosmos,  March,  1860. 

A  Substitute  for  Cochineal.  Fuchsine. 
MM.  Renard  and  Frank  by  causing  certain  anhydrous  metallic  chlo- 
rides to  re-act  upon  the  alkaloids  extracted  from  the  products  of  coal, 
or  derived  from  azotized  hydro-carbons,  have  succeeded  in  producing  in 
a  regular  and  practical  way,  a  new  coloring  matter  which  they  call 
Fuchsine,  of  great  body  and  of  incomparable  richness  of  color  and 
lustre.  It  advantageously  replaces  cochineal,  and  will  entirely  de- 
throne murexide.  Stuffs  dyed  with  this  color  have  already  been  in- 
troduced, and  have  been  received  with  surprise  and  admiration. 

Cosmos,  March,  1860. 
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Particulars  of  the  U.  S.  Steam  Sloop  Pocahontas. 

Hull  built  by  U.  S.  Government  at  Gosport  Navy  Yard.  Machinery 
originally  built  by  Harrison  Loring,  of  Boston;  rebuilt  at  the  Gosport 
Navy  Yard. 

Hull. — 

Length  from  knighthead  to  taffrail,  . 

"       on  load  water  line,  .  • 

Breadth  of  beam,  extreme,   .  . 

Depth  of  hold,  .  .  . 

Length  of  engine  and  boiler  space,  . 

Draft  of  water, 

Displacement  at  load  draft,  .  .  775  tons 

Tonnage,  .  .  694     " 

Engines. — Two — Vertical  direct  action. 
Diameter  of  cylinder,  . 

Length  of  stroke,      .  .  .2  feet 

Diameter  of  shaft,  .  . 

Cut-ofl' — fixed  slide — half-stroke. 

Maximum  pressure  of  steam,  .  20  lbs 

70 


revolutions. 
Boilers. — Two — Martin's  vertical  tubular. 
Length  of  boilers, 
Width 
Height 


exclusive  of  steam  chimney, 
"  "       inclusive  " 

Furnaces  in  each  boiler, 

Breadth  of  furnace,  .  . 

Length  of  grate  bars,  .  . 

Number  of  tubes  (iron^,  .  .     1260 

Length  of  tube,  .  . 

External  diameter,     .  . 

Grate  surface,  .  .  87  sq 

Heating  surface,         .  .  22.51 

Diameter  of  smoke  pipe. 

Height  "         above  grates,  i 

Screw. — Uniform. 
Diameter,  . 
Length  at  hub,  .  .  . 

"         periphery,  .  .  .         1     "       9  inches. 

Pitch, 
Number  of  blades,  .  , 

Remarks. — During  a  trial  at  sea,  March  27,  1860,  speed  8  knots. 


171  feet. 

154     " 

30     « 

4  inches 

13     « 

6      " 

30     « 

12     " 

33  inches. 
6      " 
8      " 


11 

feet. 

9 

« 

3 

9 

« 

6 

13 

i( 

6 

2 

« 

5 

6 

" 

2 

i< 

3 
2 

4 

« 

5 

44 

" 

10 

feet. 

2 

i> 

1 

" 

9 

18 

(i 

inches. 


Revolutions,  59.    Steam,  15  fibs. 


J.  H.W. 


Effect  of  Pressure  on  Electro-conducting  Power. 

M.  Elie  Wartmann  has  found  experimentally  that  the  electric  con- 
ductibility  of  copper  wire  is  sensibly  diminished  by  a  pressure  of  50 
atmospheres,  that  this  diminution  increases  with  the  pressure,  and  dis- 
appears when  the  pressure  is  relieved.  The  experiments  were  carried 
up  to  400  atmospheres.  These  results  establish  a  new  analogy  between 
heat,  light,  and  electricity. — LPnstitut. 
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Specification  of  the  Patent  granted  to  "William  Clark, /or  Tmpj'ove- 
ments  in  obtaining  or  extracting  Quinine  and  the  principal  Or- 
ganic Alkalies. — Dated  May  3,  1859. — (A  Communication.)* 

The  several  processes  for  the  manufacture  of  sulphate  of  quinine 
-which  have  been  made  use  of  or  suggested  to  the  present  time  are  well 
known,  and  consist  in  the  action  either  of  alcohol,  or  of  essences, 
schist  oils,  or  of  coal  and  other  carburets  of  hydrogen  on  the  raw  pre- 
cipitate, dried  or  pulverized,  and  producing  decoction  of  quincjuina. 
The  several  agents  exhausting  the  precipitate  more  or  less  completely 
produce  a  sulphate  of  quinine  of  greater  or  less  strength.  The  prin- 
cipal objections  to  the  employment  of  these  substances  are  their  vola- 
tileness  and  the  loss  resulting  from  their  use ;  the  necessity  for  dry- 
ing and  pulverizing  the  precipitate,  and  consequently  the  danger  and 
even  certainty  of  leaving  some  quinine  unextracted.  In  short,  all  the 
known  processes,  with  the  exception  of  the  direct  treatment  of  the 
bark  by  means  of  alcohol,  present  the  grave  objection  of  leaving  a 
great  quantity  of  the  quinine  in  the  mother  water  of  the  decoction, 
which  will  be  precipitated  at  the  bottom  in  a  raw  state,  from  which  it 
has  to  be  withdrawn  by  evaporation  at  comparatively  great  expense  in 
relation  to  the  result. 

The  improved  method  herein  proposed,  appears  to  be  exempt  from 
the  above-mentioned  defects,  and  also  presents  great  advantages,  which 
are  as  follows  : — A  decoction  is  obtained  from  the  bark  in  the  ordinary 
manner  by  means  of  hydrochloric  or  sulphuric  acids ;  an  alkali  or  alka- 
line carburet  is  then  added,  such  as  soda,  ammonia,  or  carbonate  of 
soda,  until  precipitation  ceases ;  at  this  moment  the  liquor  becomes 
entirely  alkaline,  care  being  taken  that  the  excess  of  alkali  be  as  little 
Jis  possible.  The  liquor  holding  the  precipitate  in  suspension  is  then 
boiled,  and  a  certain  quantity  of  solid  fatty  acids,  such  as  stearic  or 
margaric  acids,  added ;  these  acids  then  melt  and  form  a  layer  on  the 
surface  with  which  all  parts  of  the  liquid  under  the  influence  of  ebul- 
lition come  in  contact  successively ;  in  this  manner  the  quinine  being 
dissolved  in  the  water  combines  with  the  fatty  acids,  and  forms  with 
it  a  perfectly  insoluble  soap.  After  a  certain  time  the  precipitate 
becomes  of  a  blackish  color,  and  the  alkaline  liquor  is  transformed  into 
quinic  acid,  neither  one  nor  the  other  containing  any  trace  of  the  qui- 
nine or  cinchonine,  which  are  entirely  absorbed  by  the  fatty  acids. 
The  liquor  is  then  allowed  to  rest  and  cool.  When  the  fiitty  acids 
become  solidified  on  the  surface,  they  are  removed  in  the  form  of  a 
cake,  and  then  boiled  with  distilled  water  for  the  purpose  of  removing 
any  impurities  with  which  it  ma}'  be  mechanically  combined.  This  is 
continued  until  the  fatty  matter  yields  nothing  more  to  the  pure  water; 
it  is  then  boiled  in  water  acidulated  with  sulphuric  acid,  and  the  excess 
of  acid  subsequently  saturated  in  the  ordinary  manner  by  means  of  an 
alkali;  some  dark  matters  will  be  precipitated,  and  after  filtration  a 
crystallized  block  of  sulphate  of  quinine  will  be  obtained  by  cooling, 
which  block  may  be  purified  as  in  ordinary. 

*Froin  the  Repertory  of  Patent  Inventions,  Feb.,  1860. 
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It  will  be  understood  that  the  right  is  reserved  of  using  any  fatty 
acid,  either  solid  or  liquid,  or  oils  which  may  he  spontaneously  acidi- 
fied, or  of  all  substances  which  may  directly,  or  by  a  double  decom- 
position, produce  an  insoluble  combination  of  fatty  acids  and  quinine 
or  quinine  soap.  However,  in  practice,  preference  is  given  to  fatty 
acids  produced  by  the  fusion  of  candles,  which  are  unalterable  in  the 
atmosphere  and  do  not  mix  with  water,  are  easily  separated  from  the 
precipitate,  and  also  have  the  great  advantage  of  becoming  solid;  the 
operation  efiected  by  these  means  is  complete,  very  simple  and  rapid 
in  execution.  It  Avill  be  understood  that  this  improved  process  is  also 
applicable  for  the  extraction  of  alkalies  from  opium,  morphia,  codeia, 
&c.  The  operation  as  applied  to  opium  is  effected  in  a  precisely  simi- 
lar manner  as  for  the  precipitation  of  quinine.  It  will  be  observed 
that  the  principal  feature  of  the  present  invention  is  the  use  of  fatty 
acids  for  the  extraction  of  matters  from  any  vegetable  base,  as  herein- 
before described. 


Specification  of  the  Patent  granted  to  Walter  Crum,  for  Improve- 
ments in  Printing  arid  I)yeing  Textile  Fibres  and  Fabrics. — Dated 
May  23,  1859.* 

My  invention  consists  in  a  mode  of  treating  gluten,  and  employing 
it  in  conjunction  with  an  alkali  as  a  mordant  or  intermedium  for  at- 
tracting and  fixing  certain  coloring  matters  to  cotton  and  other  vege- 
table textile  fibres  and  fabrics. 

The  method  is  to  mix  gluten  with  caustic  potash  or  soda,  or  with 
the  silicate  of  potash  or  soda ;  to  print  or  otherwise  impregnate  the 
fibre  or  fabric  with  the  solution  or  mixture  so  produced  in  the  manner 
well  known  to  calico  printers  and  dyers ;  to  subject  the  fibre  or  fabric 
so  impregnated  to  the  joint  action  of  heat  and  moisture,  and  then  to 
apply  the  particular  coloring  matter  which  is  to  be  attracted  and  fixed. 

The  process  I  adopt  is  as  follows : — 

First,  I  take  the  gluten  of  wheat  as  it  is  produced  in  the  well-known 
process  of  kneading  the  flour  of  wheat  with  water  and  Avashing  away 
the  starch,  and  I  allow  it  to  remain  in  a  suitable  vessel  until  it  has  lost 
its  tenacious  character  and  acquired  in  some  measure  that  of  a  mucilage. 
The  period  at  which  this  change  takes  place  varies  with  the  different 
qualities  of  flour  from  which  the  gluten  is  produced,  and  the  tempera- 
ture at  Avhich  it  is  kept.  It  is  usually  sufiiciently  fluid  after  five  or  six 
days  when  kept  at  summer  heat,  and  between  that  period  and  eight  or 
ten  days  thereafter  it  is  in  the  best  condition  to  be  used  for  the  pur- 
poses of  this  invention. 

Secondly,  I  then  proceed  to  purify  this  mucilage  by  rendering  the 
gluten  which  it  contains  again  insoluble  and  coherent,  and  for  that 
purpose  I  mix  it  with  a  solution  of  carbonate  of  soda  sufficient  to  satu- 
rate the  acid  which  has  been  formed  in  it ;  the  point  of  saturation  being 
indicated  by  test  paper  in  the  usual  way.  For  ten  pounds  of  gluten 
in  this  condition  there  is  usually  required  eighteen  ounces  of  solution 

*  From  the  Repertory  of  Patent  Inventions,  Feb.  1860. 
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of  carbonate  of  soda  of  specific  gravity  1"150.  The  gluten  in  becoming 
again  insoluble  gradually  separates  from  the  soda  solution,  and  par- 
tially resumes  its  tenacious  and  coherent  state,  and  the  whole  being 
shaken  on  a  cloth,  the  solution  passes  away  along  with  some  portions 
of  starch  not  previously  separated.  Assuming  the  above  quantities 
to  have  been  used,  the  gluten  remaining  is  then  to  be  kneaded  or  washed 
with  three  pounds  of  cold  water  and  shaken  on  a  cloth  as  before ;  and 
this  washing  operation  is  to  be  performed  three  times. 

Thirdly,  ten  pounds  by  Aveight  of  the  purified  gluten  is  to  be  mixed 
with  fourteen  ounces  of  solution  of  caustic  soda,  specific  gravity  1-080. 
The  gluten  immediately  dissolves  and  forms  a  mucilage,  Avhich  is  to  be 
diluted  with  water  to  the  required  thickness,  as  is  understood  by  calico 
printers.     For  cylinder  printing  I  usually  add  seven  pounds  of  water. 

Fourthly,  when  the  fibre  or  fabric  of  cotton  or  linen  has  been  printed 
or  otherwise  impregnated  with  the  compound  just  described,  and  dried, 
it  is  subjected  to  the  action  of  steam  (or  of  heated  air  more  or  less 
moist),  then  rinsed  in  water ;  and, 

Fifthly,  dyed  in  a  preparation  of  orchil  in  the  manner  well  known, 
or  in  picric  acid  or  dinitrophenylic  acid,  or  in  the  coloring  m,atter 
obtained  from  coal  tar  or  from  aniline ;  or  the  same  coloring  matters 
may  be  applied  by  printing  them  upon  a  fibre  or  fabric  previously  pre- 
pared with  the  glutinous  mordant  fixed  by  steam,  and  subsequently 
again  subjecting  the  printed  fabric  to  steam. 

Although  I  adopt  by  preference  for  the  purification  of  the  gluten, 
as  above  described,  the  employment  of  carbonate  of  soda,  yet  I  find 
that  other  substances,  caustic  soda,  or  potash  or  ammonia,  or  the  car- 
bonates of  potash  or  ammonia,  or  the  sulphates  or  phosphates  of  soda 
or  potash,  or  common  salt,  or  nitric  acid,  may  be  employed  for  repro- 
ducing the  insoluble  and  coherent  condition  of  the  gluten ;  but  I  find 
the  alkaline  carbonates  the  most  suitable  substances.  I  also  find  that 
gluten  may  be  employed  without  the  prescribed  purification,  and  at  an 
earlier  or  later  period  after  its  separation  from  the  starch,  though  not, 
as  I  believe,  to  the  same  advantage  as  the  prepared  gluten,  nor  with 
the  same  certainty  of  a  uniform  result.  If  taken  at  an  early  period, 
the  gluten  should  be  mixed  with  about  a  fourth  of  its  weight  of  caustic 
soda,  specific  gravity  1-080,  and  if  taken  after  the  gluten  has  attained 
its  most  fluid  condition,  it  should  be  mixed  with  about  one-third  of  its 
weight  of  the  same  caustic  soda,  more  soda  being  required  in  propor- 
tion to  the  length  of  time  the  gluten  is  kept,  and  in  these  several  opera- 
tions the  soda  may  be  replaced  by  an  equivalent  quantity  of  potash. 

Having  now  described  the  nature  of  my  invention,  and  the  manner 
of  performing  the  same,  I  would  observe  that  I  do  not  confine  myself 
to  the  precise  details  referred  to,  as  the  same  may  be  varied  without 
deviating  from  the  peculiar  character  of  my  invention ;  nor  do  I  con- 
fine myself  to  the  precise  proportions  given,  as  these  may  be  varied 
with  advantage,  according  to  the  condition  of  the  gluten,  which  again 
varies  with  the  quality  of  the  flour  from  which  the  gluten  is  produced, 
with  its  own  age  and  purity,  and  with  the  temperature  at  which  it  is 
kept.     These  are  points  which  will  readily  be  understood  and  allowed 
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for  by  any  competent  workman,  who,  when  his  material  varies  in  charac- 
ter, has  only  to  test  it  by  a  preliminary  trial  with  proportions  of  alkali 
slightly  varying,  and  to  observe  what  proportion  gives  the  best  result 
on  being  dyed.  The  alkaline  salts,  silicate  of  soda  or  potash,  in  which 
the  alkali  has  not  entirely  lost  its  alkaline  character,  and  in  propor- 
tions containing  an  e<|ual  quantity  of  alkali  with  that  mentioned  above, 
may  be  employed  for  dissolving  the  purified  gluten,  although,  as  I  be- 
lieve, with  less  advantage  than  the  alkalies  which  I  have  named.  And 
I  do  not  claim  the  employment  of  a  mixture  of  gluten,  alkali,  and  color- 
ing matter,  unless  such  gluten  shall  have  been  purified  in  the  manner 
hereinbefore  described,  or  unless  such  mixture  shall  be  used  after  its 
application  to  the  fibre  or  fabric  as  a  mordant  for  the  coloring  matters 
already  specified. 

But  Avhat  I  do  claim  is, — 

The  application  of  gluten  along  with  potash  or  soda,  or  the  silicate 
of  potash  or  soda,  to  cotton  and  other  vegetable  textile  fibres  and  fabrics 
as  a  mordant  for  attracting  and  fixing  any  of  the  coloring  matters 
above  stated,  with  which  it  is  brought  in  contact  after  being  applied 
to  the  fibre  or  fabric ;  and  I  also  claim  the  treating  and  purifying  of  gluten 
in  the  manner  and  by  the  materials  above  described. 
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The  Screiv  Propeller. 

A  French  engineer,  M.  Taurines,  has  been  performing  an  interesting 
set  of  experiments  on  the  efiects  of  the  screw  propeller  by  means  of 
a  new  instrument  which  he  calls  a  Helicometer ;  which  consists  of  two, 
and  sometimes  three  dynamometers,  each  of  which  is  composed  of  a 
series  of  comparatively  feeble  springs  so  that  they  will  measure  light  or 
powerful  effects  with  equal  precision.  Of  the  two  dynamometers  of 
the  helicometers,  one  measures  the  force  transmitted  to  the  shaft  of  the 
propeller,  and  the  other  the  pressure  of  the  propeller  ;  these  two  data 
joined  to  the  velocity  of  the  vessel  give  three  of  the  four  quantities 
which  enter  into  the  fundamental  equation  of  the  work  done,  so  that 
the  fourth  may  be  determined.  For,  let  P  represent  the  force  trans- 
mitted to  the  shaft,  in  kilogrammetres  ;  the  pressure  in  kilogrammes 
R,  the  velocity  v  and  the  co-efiicient  of  useful  efiect  p ;  we  shall  have 

the  equation,    p^j  =  e,  v,  or,  |?= —  ;  in  which  R,  P,  and  v  are  given 

by  the  observations.  This  determination  has  the  advantage  of  being 
independent  of  all  hypothesis,  and  gives  the  true  mechanical  efiect  to 
the  propeller. 

The  most  valuable  part  of  M.  Taurines'  work  is  the  numerous  ap- 
plications which  he  has  made  of  his  helicometer  to  the  measurement 
of  useful  efiect  of  more  than  forty  screws  diff'ering  very  much  from 
each  other  in  pitch,  diameter,  fraction  of  surface,  and  number  of  blades. 
He  experimented  at  first  on  a  large  boat  which  he  had  built  on  purpose. 
The  steam  engine  was  of  high  pressure  and  cog-geared,  the  motor 
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wheel  having  90  teeth ;  the  pinion  on  the  shaft  did  not  gear  directly 
into  this  wheel,  but  into  an  intermediate  one,  so  that  the  pinion  could 
be  changed  at  will ;  the  pinions  varied  by  tw^  teeth  each,  from  20  to 
40  teeth  ;  each  stroke  of  the  piston  produced,  as  desired,  from  2|  to  4^ 
turns  of  the  screw.  The  machine  preserving  sensibly  the  same  velo- 
city. The  40  propellers,  all  of  the  common  form,  were  of  cast  copper 
with  planed  surfaces  and  carefully  verified. 

The  essential  elements  of  a  screw  propeller  are,  the  pitch,  the  diame- 
ter, the  number  of  blades,  and  the  fraction  of  the  surface,  and  it  was 
required  to  appreciate  in  turn  the  influence  of  each  of  these  elements. 
In  these  experiments  the  pitch  varied  from  0-535  to  1'4  metres  ;  the 
diameter  from  0-475  to  0-640  metres;  the  number  of  blades  from  2 
to  6 ;  the  fraction  of  surface  from  0-14  to  0-519. 

We  have  not  access  to  the  five  tables  in  which  M.  Taurines  has 
given  the  numerical  results  of  his  experiments,  in  which  he  registered 
and  calculated  over,5000  metres  (more  than  three  miles  of  curves),  but 
the  following  are  the  general  conclusions : — 

1.  Influence  of  the  Pitch. — The  examination  of  the  five  groups  of 
experiments  shows  that  in  every  case,  Avithout  exception,  the  useful 
effect  diminishes  as  the  pitch  increases.  Thus  with  screws  of  the  same 
diameter  and  same  number  of  blades,  as  the  pitch  increased  from  0-535 
to  1-4  metres,  the  useful  effect  fell  from  0-60  to  0*45. 

2.  Influence  of  the  Diameter. — The  three  sets  of  experiments  on 
this  subject  show  that  a  considerable  advantage  arises  from  the  use 
of  screws  of  large  diameter  ;  the  useful  eflect  is  considerably  increased, 
and  the  number  of  turns  of  the  screw  may  be  much  reduced. 

■3.  Influence  of  the  Number  of  Blades. — The  4-bladed  screw  is 
always  superior  to  the  2-bladed ;  but  the  advantage  was  not  sufiicient 
to  overcome  the  other  advantages  of  the  latter. 

4.  Ii^fluence  of  the  Fraction  of  Surface. — The  fraction  of  surface 
may  be  considerably  reduced  without  much  altering  the  useful  effect ; 
screws  having  fractions  0-135  and  0-14  gave  useful  effects  of  0-698  and 
0-658.  But  if  the  fraction  be  too  small  the  machine  will  not  work  so 
regularly;  especially  for  screws  of  four  or  five  blades  the  fraction  of 
surface  ought  to  have  a  certain  value. 

Besides  these  four  influences  M.  Taurines  studied  the  effect  of  the 
velocity  of  the  vessel  upon  the  resistance  of  the  water.  He  tried  three 
screws  with  velocities  of  from  1-5  to  2  metres ;  with  the  first  two,  the 
experiments  were  divided ;  that  is,  the  movement  was  alternately  fast 
and  slow  so  as  to  preserve  uniformity  of  condition.  From  the  com- 
parison of  the  numbers  it  is  seen  that  the  resistance  increased  more 
rapidly  than  the  square  of  the  velocity,  and  was  proportional  to  the 
power  whose  index  is  2-59L 
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When  a  mixture  of  3  parts  of  boracic  acid  and  1  part  of  bi-chro- 
mate  of  potassa  is  calcined  at  a  temperature  of  about  932°,  there  is  » 
disengagement  of  water  and  oxygen,  and  a  formation  of  a  double 
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borate  of  potassa,  and  sesqui-oxide  of  chromium.  This  salt  which  is 
fixed  at  ordinary  temperatures  is  decomposed  by  water  into  acid  bo- 
rate of  potassa,  and  s»squi-oxide  of  chromium,  which,  in  its  nascent 
state,  absorbs  water,  and  forms  a  hydrate  of  a  superb  color.  The  hy- 
drated  oxide  is  separated  from  the  acid  salt  by  washing  and  decanta- 
tion. 

This  method  is  devised  by  M.  Guignet,  of  the  Polytechnic  School, 
and  the  resulting  chrome-green  is  put  into  commerce,  either  as  an  oil 
paint,  or  as  a  color  for  printing  calicoes.  To  make  the  first,  it  is 
dried  and  powdered ;  to  form  the  second,  the  paste  is  introduced  di- 
rectly into  the  grinding  mill.  This  color  is  of  very  great  body,  and  of 
a  brilliant  tone,  which  it  keeps  in  artificial  light,  and  will  form  mixtures 
with  the  usual  yellows,  whose  primitive  purity  remains  unalterable. 

Cosmos,  December,  1859. 


On  a  System  of  Moving  Bodies.*-  By  Alexander  Stephen  Wilson. 

Theorem. — If  in  a  system  of  bodies  moving  in  a  straight  line  in  free 
space  one  part  of  the  system  be  made  a  fulcrum  for  projecting  another 
part,  either  in  a  plane  perpendicular  to  the  motion  of  the  system,  or 
parallel  to  that  motion,  such  projection  shall  not  alter  the  rate  of  mo- 
tion of  its  centre  of  gravity,  nor  change  that  centre's  line  of  motion ; 
and  the  parts  projected,  when  they  have  described  the  resultant  of  the 
forces  by  which  they  are  moved,  shall  be  again  brought  by  the  unvary- 
ing motion  of  the  centre  of  gravity,  as  near  as  before  projection,  to 
the  centre  of  the  system. 

Let  A  B  c  D  (Fig.  1)  be  a  system  of  bodies,  moving  in  the  line  M  N  0. 
Complete  the  parallelograms  e  f  and  F  g,  and  also  h  n  and  N  L,  and 
draw  the  diagonals  d  d'  and  d'd",  and  likewise  M  k  and  k  o.  If  from 
M  the  part  D  be  projected  in  the  line  d  e,  the  part  a  b  c  shall  likewise 
be  projected  in  the  line  mh;  and  the  two  projected  parts  shall  first 
be  carried  beyond  the  line  of  motion  M  n  o  to  d'  and  K  respectively, 
and  next  to  0,  or  into  the  relation  they  occupied  before  projection. 

Fig.  1. 


.rb\c 
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Fig.  2. 

For  if  with  the  system  at  the  point  M  the  part  D  be  projected  in  the 
line  D  E,  perpendicular  to  the  line  of  motion  of  the  system,  the  remain- 

*  Irom  the  London  Civ.  Eng.  and  Arch.  Jour.,  Dec,  1S59. 
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in<^  part  ABC  shall  by  roaction  be  projected  in  the  contrary  direction, 
or  in  the  line  M  ii.  Bat  it  is  as.sumc<l  that  the  system  has  a  motion 
in  space  much  more  rapid  than  the  motions  of  projection.  And,  by 
the  principle  of  the  pai-allidogram  of  forces,  the  resultant  of  D  e  and 
D  F  is  D  d'.  And  the  resultant  of  M  ll  and  M  n  is  M  K.  When,  there- 
fore, the  system  has  moved  to  the  point  N,  the  part  d  will  be  at  d'; 
and  the  part  abc  at  K.  And  because  action  and  reaction  are  equal 
and  contrary,  the  reciprocal  projection  of  the  two  parts  will  leave  the 
centre  of  gravity  of  the  system  unaifected  in  the  point  >r,  at  a  distance 
from  either  of  the  displaced  parts  determined  by  its  relative  momen- 
tum ;  while  the  ratio  which  the  respective  forces  D  e  and  M  H  bear  to 
the  force  MN  or  dp,  determines  the  limits  of  projection  fd'  and  N  K. 
But  it  is  involved  in  the  second  law  of  motion,  that  bodies  must  move 
in  the  line  of  the  force  by  which  tliey  are  moved.  Now,  the  parts  at 
d'  and  K  have  been  projected  out  of  the  line  M  n  o,  by  which  these  parts 
are  virtually  moved,  and  to  which  they  are  as  much  connected  at  n  as 
they  were  at  M.  For,  since  it  is  the  momentum  of  the  system  which 
enables  the  projectincr  force  to  act,  it  is  the  motion  of  the  system  which 
impels  the  parts  into  the  line  of  that  motion.  This  force  therefore  at 
N,  where  the  resultants  of  projection  and  translation  in  space  termi- 
nate, must  bring;  the  displaced  parts  again  down  to  the  centre  of  gra- 
vity, or  towards  the  line  of  the  force  by  which  they  are  moved.  The 
motion  of  the  system  being  the  force  which  opposed  the  separation  of 
the  parts,  is,  necessarily,  a  force  drawing  the  parts  again  together ; 
or,  more  properly,  drawing  each  of  the  parts  into  its  own  line  of  mo- 
tion. But  if  the  force  represented  by  N  o  draws  the  projected  parts 
into  the  line  of  that  force,  then  because  the  part  d'  is  moving  in  the 
line  d'g,  and  the  part  A  B  C  in  the  line  K  L,  the  parts  are  respectively 
acted  on  by  forces  moving  parallel  to  d'  f  and  d'  g,  and  to  K  N  and  K  L ; 
and  the  lines  into  which  these  forces  may  be  respectively  resolved  are 
d'd"  and  kg.  Therefore,  at  the  point  0,  the  motion  of  the  system 
has  brought  the  projected  parts  again  as  near  to  the  centre  of  that 
system  as  before  projection. 

Again,  let  A  B  c  D  (Fig.  2)  be  a  system  of  bodies  moving  in  the  line 
M  N  0  with  a  uniform  rate  of  motion.  Let  the  system  be  separable 
into  two  equal  parts  in  the  plane  B  D  ;  and  let  a  force  of  projection  be 
introduced  at  M,  acting  parallel  to  the  motion  of  the  system.  If  the 
two  parts  be  separated  as  at  a  b  d  and  BCD  when  the  system  arrives 
at  N,  these  two  parts  shall  be  again  united  by  the  motion  of  the  system 
when  the  centre  of  gravity  arrives  at  0. 

For  if  the  act  of  projection  takes  place  at  M,  it  is  clear  that  in  one 
part  the  force  of  projection  will  be  added  to  the  motion  of  the  centre 
of  gravity,  and  in  the  other  subtracted  from  it ;  so  that  when  that  cen- 
tre arrives  at  N,  one  part  of  the  system  will  be  at  A  B  D  and  the  other 
at  B  c  D.  The  half  of  the  system  a  b  d  will  be  made  to  move  slower  than 
the  uniform  rate  of  the  centre  ;  and  because  it  Avas  the  reaction  or  re- 
sistance to  increased  motion  of  the  other  half,  BCD  used  as  a  fulcrum, 
"which  enabled  the  force  of  projection  to  lessen  the  motion  of  A  B  D,  the 
amount  of  motion  subtracted  from  ab d  must  be  precisely  the  amount 
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added  to  b  c  D  ;  and  therefore,  by  tlio  equality  of  action  and  reaction, 
BCD  will  move  as  much  faster  than  the  centre  of  the  system  as  abd 
moves  slower;  and  the  centre  will  thus  remain  unaffected.  But  the 
two  parts  thus  mechanically  separated  are  still  dynamically  connected 
•with  the  centre  of  motion  as  much  as  before  separation.  The  position 
of  the  two  parts  at  N  are  the  total  resultants  of  the  force  of  projection, 
combined  with  the  uniform  motion  of  the  centre.  The  force  of  pro- 
jection, in  respect  of  both  parts,  is  opposed  by  a  contrary  force,  abd 
in  coming  from  M  is  moving  slower  than  the  motive  force  of  the  system ; 
but,  being  part  of  that  system,  the  motive  fOrce  is  constantly  acting 
against  the  retarding  force  of  projection,  and  therefore  constantly  ac- 
celerating this  part,  until  at  ABD  it  momentarily  possesses  the  same 
rate  as  the  centre  n.  Conversely,  the  part  BCD  is,  during  the  same 
time,  moving  faster  than  the  centre  of  the  system,  which  consequently 
necessitates  its  retardation,  because  the  slower  motion  of  the  centre  of 
the  system  is  acting  against  the  force  of  projection,  until  at  B  c  d  this 
part  likewise  passes  through  the  point  of  e(jual  motion  with  the  centre 
N.  But  at  N,  the  part  abd  possesses  the  uniform  rate  of  the  system, 
plus  the  force  of  acceleration  which  brought  it  up  to  that  rate ;  and 
the  part  BCD  possesses  the  uniform  rate  of  the  system,  minus  the 
force  of  retardation  which  brought  it  back  to  that  rate.  Therefore, 
at  N,  the  relative  motions  of  the  parts  Avill  become  reversed, — abd 
will  now  move  faster  than  n  and  BCD  slower,  because  abd  possesses 
the  rate  of  the  system,  j^lus  its  acquired  force  of  acceleration,  there- 
fore it  must  move  faster  than  N ;  and  because  BCD  possesses  the  rate 
of  the  system,  minus  its  acquired  force  of  retardation,  therefore  it 
must  move  slower  than N.  But  because  ABD,  after  passing  its  position 
at  N,  is  moving  faster  than  the  centre  of  the  system,  and  BCD  slower, 
they  must  meet  in  the  point  0.  And  because  the  part  abd  will 
then  have  just  as  much  more  motion  than  0,  or  than  the  centre  of 
gravity,  as  B  c  D  has  less,  the  uniform  rate  of  the  centre  of  the  system 
will  still  remain  unaffected.  For  at  every  moment,  the  motions  of  the 
parts  added  together,  the  one  being  positive  and  the  other  negative, 
give  the  normal  motion  of  the  system.  Therefore,  the  progressive 
motion  of  a  system  of  bodies  will  cause  the  parts  of  the  system  sepa- 
rated in  a  line  parallel  to  that  motion  again  to  meet. 

Corollary. — It  follows  from  these  two  cases,  which  are  susceptible 
of  an  infinite  variety  of  combinations — depending  upon  the  angle  which 
the  plane  of  projection  makes  with  the  plane  of  motion — that  since  it 
is  the  motion  of  the  system  which  brings  the  projected  parts  together, 
the  force  of  projection  displacing  the  parts  is  a  force  exerted,  not  to 
overcome  any  inherent  attraction  in  the  parts,  but  to  change  the  direc- 
tion of  motion  in  these  parts.  Therefore,  if  the  system  were  at  perfect 
rest,  there  could  be  no  projection,  since  there  would  be  no  motion  to 
create  a  fulcrum.  Also,  the  faster  a  system  is  moving,  the  greater 
will  be  the  weight  or  momentum  of  its  parts,  since  the  weight  is  not 
an  inherent  quality  of  matter,  nor  a  result  of  any  inherent  power  in 
matter,  but  simply  a  result  of  motion.  It  likewise  follows  that,  as  the 
planets  are  systems  of  moving  bodies,  the  motion  of  projectiles  on  their 
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surfaces,  and  the  whole  phenomena  of  weifj^ht — differing  in  value,  as  they 
must  do,  -with  the  respective  rates  of  each  planet — are  sAlely  referable 
to  the  motions  of  these  systems.  From  -which  it  is  easily  deducible,  that 
the  motion  of  the  terrestrial  system  is  terrestrial  gravitation. 


On  the  Application  of  Superheated  Steam  in  Marine  Engines."^-  By 
the  PiiESiDENT  of  the  Institution  of  Mechanical  Engineers. 

An  opinion  in  favor  of  superheating  the  steam  supplied  to  steam  en- 
gines has  long  existed,  and  it  has  been  maintained  by  many  that  im- 
portant advantages  might  be  obtained  from  this  principle ;  though 
until  recently  but  little  has  been  effected  in  its  practical  application, 
and  much  doubt  has  been  felt  as  to  its  advantages  proving  sufficient 
to  lead  to  its  general  adoption.  The  development  of  the  principle  has 
probably  been  checked  by  exaggerated  ideas  being  entertained  respect- 
ing its  advantages  on  the  part  of  its  earlier  advocates ;  and  also  by 
somewhat  incorrect  views  of  the  action  of  superheated  steam,  leading 
to  attempts  to  carry  the  superheating  to  an  excessive  degree,  thereby 
involving  much  extra  risk  of  failure  and  stoppage  of  the  apparatus, 
-  and  tending  to  discourage  further  pursuit  of  the  object. 

Superheated  steam  seems  to  have  been  definitely  tried  about  27 
years  ago  by  Mr.  Thomas  Howard,  of  Rotherhithe;  but  in  this  case  the 
boiler  or  vaporizer  was  dry,  and  only  enough  water  was  injected  at 
each  stroke  of  the  engine  to  supply  the  necessary  quantity  of  steam. 
It  would  appear  from  the  experiments  made,  that  very  considerable 
economy  was  effected ;  but  although  the  apparatus  thoroughly  estab- 
lished the  principle,  it  was  too  delicate  in  its  construction,  and  was  for 
this  reason  given  up.  Mr.  Howard  appeared  to  be  fully  alive  to  all 
the  advantages  of  the  system,  and  always  expressed  his  opinion  that 
there  was  a  loss  of  30  per  cent,  in  an  ordinary  steam  engine,  which 
would  be  recovered  by  superheating  the  steam.  Soon  afterwards  the 
late  Dr.  Hay  craft,  of  Greenwich,  took  up  the  subject  and  advocated 
it  strongly,  being  convinced  that  great  advantages  Avould  be  obtained 
by  superheating  the  steam  in  engines ;  and  he  used  to  express  his  con- 
fidence that  the  time  would  come  when  the  principle  would  be  generally 
adopted,  and  that  a  saving  of  30  per  cent,  in  the  consumption  of  fuel 
would  be  thereby  effected. 

The  importance  of  the  principle  was  first  impressed  upon  the  writer 
many  years  ago  by  Mr.  Howard,  and  afterwards  by  Dr.  Haycraft, 
with  both  of  whom  he  was  very  intimate  ;  and  he  has  become  satisfied 
from  the  results  of  experiment  and  observation  that  important  advan- 
tages in  economy  of  fuel  may  be  obtained  from  the  system ;  the  main 
question  to  be  settled  being  whether  it  involves  any  serious  practical 
objection  from  complication  of  apparatus,  risk  of  derangement  and 
failure,  or  difficulty  in  lubrication  of  the  engine.  The  recent  trials  he 
has  made  on  a  large  scale  have  led  him  to  the  conclusions : 

That  an  advantage  can  be  obtained  from  the  use  of  superheated 
steam  amounting  to  an  economy  of  fuel  of  from  20  to  30  per  cent,  in 
marine  engines ; 

*  From  tUo  Lond.  Artizan,  March,  ISCO. 
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That  a  moderate  extent  of  superheating  enables  all  the  important 
advantages  of  the  plan  to  be  obtained; 

And  that  apparently  nothing  objectionable  is  then  necessarily  in- 
volved from  extra  wear  and  tear,  risk  of  failure,  complication  of  ap- 
paratus, or  difficulty  in  lubrication. 

The  real  source  of  advantage  in  employing  superheated  steam,  ap- 
pears to  be  in  preventing  the  presence  of  any  water  in  the  cylinder  of 
the  engine,  and  insuring^  that  the  cylinder  shall  never  be  occupied  by 
anything  but  pure  steam  ;  making  it  a  real  steam  engine,  instead  of 
one  workincr  with  a  mixture  of  water  and  steam.     In  all  condensino- 

.  .  .  ^ 

engines  the  interior  of  the  cylinder  being  open  to  the  condenser  during 
half  the  time  of  each  revolution  of  the  crank  is  in  communication  during 
that  time  with  the  low  temperature  of  the  condenser,  or  about  110°, 
when  the  vacuum  is  13J  lbs.  per  inch  below  the  atmosphere,  or  27  ins. 
of  mercury.  There  is  consequently  a  rapid  radiation  of  heat  from  the 
sides  and  end  of  the  cylinder,  cooling  down  the  whole  mass  of  metal. 
The  steam  admitted  into  the  cylinder  in  the  next  stroke,  at  a  tempera- 
ture of  206°  if  at  20  lbs.  per  inch  above  the  atmosphere,  coming  in 
contact  with  these  cooled  surfaces,  heats  them  up  again,  being  robbed 
thereby  of  a  portion  of  its  heats ;  and  the  consequence  is  the  deposit 
of  a  quantity  of  water  in  the  cylinder,  from  condensation  of  an  amount 
of  steam  proportioned  to  the  quantity  of  heat  imparted  to  the  metal 
of  the  cylinder.  A  portion  of  this  water  in  the  cylinder  may  be  eva- 
porated again  into  steam  towards  the  end  of  the  stroke,  by  carrying 
the  expansion  of  the  steam  down  to  a  sufficiently  low  pressure ;  but 
even  then  its  effective  value  as  steam  in  propelling  the  piston  will  have 
been  lost  during  all  the  previous  portion  of  the  stroke.  The  engine 
must,  in  fact,  be  looked  upon  as  only  in  degree  better  than  Newco- 
men's  atmospheric  engine,  in  which  the  whole  of  the  steam  was  con- 
densed in  the  cylinder  at  each  stroke ;  and  the  advantages  of  Watt's 
great  invention  of  condensation  in  a  separate  vessel  are  not  fully 
realized  until  this  serious  defect  is  removed.  Now,  if  as  much 
heat  be  added  to  the  steam  by  superheating  it  before  entering  the 
cylinder  as  will  supply  the  amount  of  which  it  is  robbed  by  the  cylin- 
der, it  will  remain  perfect  dry  steam  throughout  the  stroke,  and  not  a 
drop  of  water  will  be  deposited.  This  the  writer  believes  to  be  the 
mode  in  which  the  superheating  of  steam  acts  in  producing  a  saving  of 
steam  and  consequent  economy  of  fuel  by  preventing  the  extensive 
waste  of  steam  that  ordinarily  takes  place;  and  this  indicates  the  ex- 
tent to  which  the  superheating  can  be  carried  with  any  great  advan- 
tage. The  writer  believes  that  an  addition  of  100°  of  heat  to  the 
temperatures  of  the  steam  insures  the  accomplishment  of  the  desired 
object  with  steam  at  20  lbs.  per  inch  above  the  atmosphere,  as  used 
in  marine  engines;  the  steam  is  thus  heated  from  260°  to  a  tempera- 
ture of  360°,  and  is  then  only  about  as  hot  as  the  ordinary  high  pres- 
sure steam  of  120  lbs.  per  inch,  used  in  locomotive  engines. 

The  plan  of  superheating  the  steam  before  entering  the  cylinder  is 
a  simple  and  eligible  mode  of  obtaining  the  desired  object,  and  appears 
also  to  be  preferable  to  a  steam  jacket.  For  when  the  steam  is  supplied 


Superheated  Steam  in  Marine  Engines.  347 

to  the  jacket  from  the  same  boiler  as  the  cylinder,  the  supply  of  heat 
to  the  metal  will  be  slower  than  in  using  superheated  steam,  owing  to 
the  difference  of  temperature  being  less ;  and  to  carry  out  the  object 
fully,  requires  the  steam  in  the  jacket  to  be  superheated,  and  the 
cylinder  covers  to  be  also  jacketed,  since  in  the  short  stroke  marine 
engines,  where  the  diameter  is  nearly  double  the  length  of  stroke,  the 
area  of  the  two  covers  or  ends  equals  that  of  the  sides.  But  even  then 
the  application  of  the  heat  by  the  steam  jacket  is  outside  the  cylinder, 
and  the  heat  is  delayed  in  its  action  by  having  to  pass  through  the 
thick  metal;  whereas  by  introduction  of  superheated  steam  into  the 
interior  of  the  cylinder,  the  object  is  accomplished  in  the  most  direct 
manner,  by  heating  the  surface  with  which  the  steam  comes  in  contact, 
and  even  a  momentary  chill  of  the  steam  down  to  the  condensing  point 
is  entirely  prevented.  By  superheating  the  steam  with  the  waste  heat 
of  the  smoke  box,  not  otherwise  usefully  available,  all  this  effect  is 
obtained  without  cost ;  but  with  the  steam  jacket  the  heat  used  has  to 
be  supplied  from  the  boiler.  An  important  practical  advantage  attend- 
ing the  use  of  superheated  steam  is  obviously  that  all  objectionable 
joints  of  steam  jackets  are  avoided;  and  the  cylinder  being  felted  and 
lagged  the  same  as  the  steam  jacket,  there  will  be  no  more  loss  of  heat 
by  radiation  from  the  outside. 

The  mode  of  superheating  the  steam  may  be  varied  in  many  ways : 
a  general  principle  to  be  aimed  at  being  to  make  use  of  the  waste  heat 
for  this  purpose  after  leaving  the  boiler,  so  as  to  accomplish  the  super- 
heating without  any  cost  of  fuel ;  and  to  place  the  apparatus  where  it 
"will  not  be  exposed  to  injury  from  too  great  heat.  The  superheating 
apparatus  has  generally  been  placed  in  the  smoke  box  or  up-take  flue 
in  marine  boilers,  and  has  consisted  of  faggots  of  tubes  or  coils  of  pipes 
for  the  purpose  of  obtaining  the  required  extent  of  heating  surface 
•within  a  limited  space. 

The  accompanying  drawings  show  the  arrangement  used  by  the 
writer  and  employed  in  a  recent  extensive  trial  of  the  plan  in  the  Va- 
letta  steamer  of  the  Peninsular  and  Oriental  Company,  of  260  nominal 
horse  power,  running  between  Malta  and  xYlexandria.  In  the  smoke- 
box  of  each  boiler  are  placed  two  horizontal  faggots  of  tubes,  forming 
the  superheating  apparatus,  each  consisting  of  44  wrought  iron  tubes, 
2  inches  diameter  inside,  and  6  feet  3  inches  long,  placed  in  vertical 
rows  with  clear  spaces  between  them  horizontally  for  allowing  ready 
access  in  cleaning  the  boiler ;  these  spaces  are  left  opposite  each  row 
of  tubes  in  a  tubular  boiler,  but  in  the  present  case  the  boiler  is  con- 
structed with  Mr.  Lamb's  vertical  flues  in  place  of  tubes.  The  super- 
heating tubes  are  fixed  into  three  flat  chambers,  which  are  made  of 
wrought  iron  welded  at  the  corners,  and  closed  each  with  a  single 
flanch  joint.  The  steam  is  supplied  from  the  boiler  to  the  centre 
chamber  through  a  stop-valve  and  pipe,  and  is  taken  off"  from  the  end 
chambers  by  stop-valves  communicating  with  the  steam  pipes  leading 
to  the  engines.  The  steam  is  thus  made  to  pass  through  the  super- 
heating pipes  on  its  way  to  the  cylinder,  and  becomes  superheated  by 
taking  up  a  portion  of  the  waste  heat  escaping  from  the  boiler  flues 
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before  reaching  the  up-take  flue  leading  to  the  chimney.  The  steam 
pipes  have  also  the  ordinary  direct  communication  with  the  boiler 
through  second  stop-valves,  so  that  the  whole  superheating  apparatus 
or  either  half  of  it  can  readily  be  shut  off  and  disconnected  at  any 
time  if  desired. 

The  vessel  has  made  two  trips  from  Malta  to  Alexandria  and  back, 
a  total  distance  of  3276  miles,  with  the  superheating  apparatus ;  and 
then  two  of  the  same  trips  Avithout  the  apparatus,  but  with  no  other 
alteration.  The  result  was  a  saving  of  20  per  cent,  in  the  consump- 
tion of  fuel,  although  the  men  were  not  experienced  in  the  manage- 
ment of  the  apparatus  ;  and  there  appears  every  reason  to  believe  that 
•when  the  apparatus  has  been  a  little  longer  time  in  use,  the  saving 
•will  be  still  greater.  The  main  object  kept  in  view  in  the  detail  of 
construction  of  the  apparatus  was  to  insure  a  simple  and  durable  plan 
that  would  not  require  any  repairs  for  a  long  time  ;  and  for  this  pur- 
pose the  superheating  tubes  were  made  a  thorough  mechanical  fit,  and 
free  from  strain  of  expansion  tending  to  make  them  leaky.  The 
•wrought  iron  tubes  are  y\  inch  thick,  and  have  thick  ends  welded  on 
to  them,  as  shown  half  full  size;  these  are  turned  down  to  a  square 
shoulder,  and  all  correctly  to  the  same  gauge  for  length,  and  fitted 
tight  into  the  holes  of  the  tube  plate,  which  is  also  planed  on  the  face 
and  accurately  bored ;  the  tubes  are  then  pressed  into  their  places  all 
at  once  by  the  plates  being  drawn  together  Avith  screws,  and  are  made 
steam-tight  by  the  fit  alone ;  the  ends  of  the  tubes  are  then  expanded 
as  shoAvn.  The  total  area  of  superheating  surface  including  the  wrought 
iron  boxes  is  374  square  feet  in  each  of  the  two  boilers,  giving  a  pro- 
portion of  2f  square  feet  of  superheating  surface  per  nominal  horse 
power,  the  engines  being  of  260  nominal  horse  power,  and  the  boilers 
having  a  heating  surface  of  19  square  feet  per  nominal  horse  power;  this 
proportion  appears  from  the  Avriter's  trials  to  be  sufficient  for  superheat- 
ing the  steam  to  the  extent  that  is  desirable.  The  apparatus  has  not 
leaked  or  failed  in  any  way  during  the  time  it  has  been  at  work,  and 
appears  likely  to  prove  very  durable. 

The  heat  employed  for  superheating  the  steam  is  taken  entirely 
from  the  waste  heat  after  leaA'ing  the  boiler,  which  would  otherwise 
have  escaped  by  the  chimney ;  and  this  abstraction  of  heat  from  the 
smoke-box,  together  Avith  the  screen  of  superheating  tubes,  shielding 
the  smoke-box  doors,  has  produced  a  marked  efi'ect  in  keeping  the 
stoke-hole  uniformly  much  cooler  Avhen  the  superheating  apparatus 
was  applied  than  A\-ithout  it.  The  temperature  of  the  steam  is  con- 
stantly indicated  by  a  thermometer,  which  is  fixed  in  a  small  cup  pro- 
jecting into  the  interior  of  the  copper  steam  pipe,  and  containing  a 
little  mercury  at  the  bottom  in  which  the  bulb  of  the  thermometer  is 
immersed.  The  fluctuations  of  this  thermometer  indicate  very  delicately 
the  variations  in  temperature  of  the  steam ;  and  the  mercury  in  the 
thermometer  is  affected  considerably  by  the  changes  in  fii'ing,  falling 
when  the  fire-door  is  opened  for  fresh  firing. 

In  this  arrangement  no  additional  space  is  required  for  the  super- 
heating apparatus,  the  -whole  being  contained  'within  the  ordinary 
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smoke-box,  without  any  alteration  of  the  boiler  or  any  interference 
without  its  construction ;  the  only  external  addition  being  the  stop- 
valves  communicating  with  the  apparatus.  This  apparatus  can  there- 
fore be  readily  applied  to  ordinary  marine  boilers,  without  requiring 
any  alteration  beyond  the  extra  connexion  and  stop-valves,  and  with- 
out interfering  with  any  of  the  arrangements  of  the  engines  or  boilers; 
and  the  important  saving  of  20  to  80  per  cent,  of  the  fuel  can  be  thug 
effected,  without  incurring  any  risk  of  trouble  or  delay  from  the  su- 
perheating apparatus.  In  case  of  any  failure  of  the  apparatus,  it  will 
be  seen  that  it  is  only  necessary  to  shut  one  set  of  stop-valves  and 
open  the  other. 

The  writer  would  observe  in  conclusion,  that  there  are  various  plans 
adopted  by  different  engineers  for  superheating  the  steam,  many  of 
which  have  been  applied  by  the  inventors,  and  in  many  cases  with 
considerable  success.  Amongst  these  may  be  named  those  of  Mr. 
Wethered,  Mr.  Partridge,  and  Mr.  Pilgrim,  who  have  done  much  lately 
to  establish  the  value  of  the  system  by  practical  application. 

The  Chairman  observed  that  the  trial  of  superheated  steam  had 
been  determined  upon  in  the  case  of  the  vessel  described  in  the  paper, 
after  the  completion  of  the  boilers ;  and  the  time  being  very  short  for 
fitting  up  the  apparatus,  he  had  to  devise  a  means  of  accomplishing  it 
without  interfering  with  the  work  already  done,  and  had  consequently 
adopted  the  plan  shown  as  the  simplest  arrangement  and  the  quickest 
for  construction.  The  apparatus  was  simply  a  work  of  repetition  in 
the  parts,  the  superheating  tubes  being  all  exactly  alike,  and  fitted  by 
machine  work  ;  the  great  object  in  view  was  to  insure  against  any  risk 
of  interfering  with  the  efficiency  of  the  vessel  by  failure  or  accident 
with  the  new  apparatus,  and  to  arrange  the  whole  so  that  it  could  be 
readily  disconnected  and  the  work  carried  on  exactly  the  same  as  be- 
fore the  application  of  the  superheating  apparatus. 

He  had  not  had  an  opportunity  of  trying  any  experiments  with  it 
himself,  and  did  not  consider  the  trial  at  present  made  a  fully  conclu- 
sive one  as  to  results ;  but  the  vessel  had  been  three  months  workino- 
since  the  apparatus  was  applied,  part  of  the  time  without  the  appa- 
ratus for  the  purpose  of  comparison,  and  a  pretty  satisfactory  proof 
of  its  success  was  that  the  engineers  were  very  glad  to  get  the  appa- 
ratus in  again ;  and  there  was  found  to  be  a  reduction  of  20  per  cent, 
in  the  consumption  of  fuel  when  the  apparatus  was  used.  lie  had  tried 
one  approximate  experiment  with  the  apparatus  before  the  vessel  left 
this  country,  by  graduating  the  opening  of  the  injection  cock  of  the 
condenser,  and  observing  the  extent  of  opening  required  for  working 
with  and  without  superheated  steam  ;  and  he  found  that  little  more 
than  two-thirds  of  the  quantity  of  injection  water  was  required  when 
the  steam  was  superheated,  showing  that  a  much  smaller  quantity  of 
steam  must  have  passed  through  the  cylinders  into  the  condenser,  with 
a  corresponding  saving  in  consumption  of  fuel  in  the  boilers. 

A  difficulty  was  anticipated  at  first  in  keeping  the  joints  all  perma- 
nently tight  throughout  the  apparatus,  but  none  whatever  was  ex- 
perienced, and  there  had  been  no  leak  since  it  was  put  to  work ;  the 
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tubes  were  all  made  a  thorough  mechanical  fit  in  the  tube  plates  so  as 

to  be  perfectly  steam-tight,  and  they  were  not  exposed  to  any  strains 
from  expansion  and  contraction,  as  the  end  chambers  were  free  to 
move  with  the  tubes,  and  the  whole  was  of  one  material.  It  was  an 
important  point  in  anything  of  the  kind  to  have  a  thorough  good  job 
made  at  first,  and  several  of  the  attempts  at  applying  superheated 
steam  had  been  unsuccessful  from  failure  of  the  apparatus  in  mechani- 
cal points,  causing  objections  to  be  felt  to  superheating  that  did  not 
really  apply  to  the  principle  itself,  but  only  to  defects  in  the  mode  of 
carrying  it  out. 

The  Chairman  replied  that  the  pressure  was  kept  the  same,  as  it 
■would  be  regulated  in  both  cases  by  the  load  on  the  safety  valves, 
which  was  not  altered ;  the  effect  of  the  superheating  could  therefore 
be  only  to  increase  the  volume  of  the  steam  by  the  expansion  due  to 
the  increase  of  temperature,  so  that  a  greater  quantity  of  steam  at  the 
same  pressure  would  be  supplied  to  the  engines  from  the  evaporation 
of  the  same  quantity  of  water  in  the  boilers. 

Mr.  E.  A.  CowPER  observed  that  the  pressure  did  not  vary  with  the 
temperature ;  and  whatever  superheating  took  place,  the  effect  could 
be  only  an  increase  in  the  volume  of  the  steam  and  in  its  temperature, 
as  it  would  be  impossible  for  any  difference  of  pressure  to  exist  in  the 
superheating  apparatus,  except,  indeed,  a  sliglit  diminution  of  pres- 
sure that  would  arise  from  the  resistance  of  the  small  tubes  to  the 
passage  of  the  steam.  The  first  effect  of  the  superheating  would  be 
the  evaporation  of  all  the  moisture  in  the  steam,  as  steam  always  left 
the  water  in  a  boiler  in  a  more  or  less  wet  or  damp  state,  from  the 
mixture  of  minute  particles  of  water  with  it,  even  when  there  was  no 
sensible  priming;  it  would  then  become  perfect  or  dry  steam,  but  at 
first  would  not  be  raised  at  all  in  temperature ;  but  when  the  super- 
heating was  carried  beyond  that  point,  the  temperature  of  the  steam 
•would  be  raised  by  all  the  heat  added,  and  its  volume  proportionately 
increased,  causing  an  increase  in  the  total  quantity  of  steam  supplied 
at  the  same  pressure  and  from  the  same  evaporation  of  water.  Steam 
was  expanded  by  increase  of  temperature  at  pretty  nearly  the  same 
rate  as  air  and  other  gases :  and  since  air  at  32°  was  doubled  in  vol- 
ume by  an  increase  of  temperature  of  480°,  steam  at  20  lbs.  per  inch 
or  260°  would  be  doubled  in  volume  by  708°  increase  of  temperature 
(480°  +  260°— 32°  =  708°);  and  a  rise  of  a  hundred  degrees  from 
260°  to  360°  would  consequently  increase  its  volume  jth,  causing  an 
equal  saving  in  consumption  of  fuel  when  the  superheating  was  effected 
by  using  the  waste  heat  of  the  smoke-box.  As  the  specific  heat  of 
steam  was  only  about  ftbs  that  of  air,  steam  would  require  only  fths 
the  quantity  of  heat  to  be  supplied  to  it  to  produce  the  same  rise  of 
temperature  ;  and  partly  for  this  reason  steam  was  now  used  instead 
of  air  in  caloric  engines,  since  the  same  effect  of  expansion  was  thereby 
obtained  with  so  much  less  supply  of  heat. 

There  was  no  doubt  that  in  cylinders  without  steam  jackets  conden- 
sation of  a  portion  of  the  steam  took  place  at  the  beginning  of  the 
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stroke,  and  a  partial  re-evaporation  at  the  end,  on  account  of  the 
metal  of  the  cylinder  bcinor  colder  than  the  fresh  high  pressure  steam 
entering  from  the  boiler,  but  hotter  than  the  expanded  steam  in  the 
cylinder  at  the  end  of  the  stroke  ;  since  the  whole  metal  of  the  cylin- 
der could  not  change  in  temperature  twice  in  each  stroke  (though  the 
interior  surface  must  do  so),  tha  temperature  of  the  cylinder  and  pis- 
ton must  be  an  average  of  the  temperature  of  the  whole  of  the  steam 
coming  in  contact  with  them.  He  had  tried  a  direct  experiment  sug- 
gested to  him  by  Mr.  Appold,  namely :  fixing  a  glass  gauge  tube  in 
communication  with  the  interior  of  the  cylinder,  the  outer  end  of  the 
tube  being  closed  ;  at  the  beginning  of  the  stroke,  the  interior  of  the 
glass  became  quite  dull  with  moisture,  from  condensation  going  on  in 
the  cylinder ;  but  towards  the  end  of  the  stroke,  the  moisture  was  en- 
tirely evaporated  and  the  glass  became  clear,  showing  that  there  was 
perfectly  dry  steam  in  the  cylinder  by  that  time.  The  cylinder  was, 
in  fact,  a  partial  condenser  at  the  beginning  of  the  stroke,  and  a  boiler 
at  the  end  of  the  stroke  ;  and  if  it  were  not  for  this  boiling  off  of  the 
condensed  water  at  the  end  of  the  stroke,  the  cylinder  would  soon  get 
very  nearly  to  the  temperature  of  the  steam. 

In  an  expansion  engine  without  a  steam  jacket  he  had  found  by  a 
comparison  of  the  actual  indicator  figures  with  the  theoretical  figures 
which  ought  to  have  beenobtained  if  no  condensation  had  taken  place 
in  the  cylinder,  that  the  loss  of  power  when  cutting  off  the  steam 
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But  when  the  cylinder  had  a  steam  jacket  supplied  with  steam  direct 
from  the  boiler,  he  found  the  actual  indicator  figure  almost  exactly 
corresponded  with  the  theoretical  figure,  except  that  at  the  end  of  the 
stroke  it  was  raised  a  little,  about  ^  lb.  in  pressure  above  the  theore- 
tical line,  in  consequence  of  the  superheating  of  the  expanded  steam 
from  the  higher  temperature  of  the  metal  of  the  cylinder.  With  steam 
in  the  jacket  of  the  same  pressure  as  that  in  the  boiler  he  did  not 
think  there  could  be  any  condensation  in  the  cylinder ;  for  all  that  was 
requisite  to  prevent  this  was  to  keep  up  the  metal  of  the  cylinder  at 
the  temperature  of  the  entering  steam,  by  supplying  the  heat  ab- 
stracted by  exposure  to  the  cooler  steam  during  expansion,  and  that 
lost  by  radiation,  which  was  very  small  in  a  well  lagged  cylinder ;  the 
piston  ought  to  have  non-conducting  surfaces  or  plates,  and  the  cylin- 
der ends  should  have  steam  jackets. 

He  was  very  glad  the  important  subject  of  superheating  steam  had 
been  so  well  taken  up  in  the  interesting  paper  that  had  been  given  by 
the  President,  and  was  confident  that  a  still  higher  saving  of  fuel  than 
the  20  per  cent,  mentioned  in  the  paper  would  ultimately  be  effected 
by  that  means. 
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On  the  Production  of  the  Purple  and  Pose-red  Murexide  Colors  in 
Cotton  Printing.'^ — By  Dr.  YoN  Kurrer. 
Murexide   may  be  used  in   stuflf  printing,  either  in  a  powdered  or 
pasty  state.     It  need  neither  be  chemically  pure  nor  crystallized,  be- 
cause in  such  conditions  it  is  too  high  in  price. 

A.  Printing  with  the  Color. — In  72  pounds  of  boiling  water,  24 
pounds  of  crystallized  nitrate  of  lead  are  dissolved  ;  and  when  the  so- 
lution has  cooled  to  1-44°  F.,  5  pounds  of  dry,  powdered,  or  15  pounds 
of  pasty  murexide  are  dissolved  in  the  fluid,  and  afterwards  36  pounds 
of  finely  powdered  gum ;  after  which  the  whole  is  passed  through  a 
handkerchief  or  a  fine  sieve,  and  left  to  cool,  in  which  state  it  may  be 
employed  either  for  hand  or  roller  printing. 

After  printing,  the  stuffs  are  hung  up  in  a  damp  place  until  the  im- 
pressed part  feels  soft,  when  the  purpuret  of  lead  is  fixed  upon  the 
fibres  by  means  of  gaseous  ammonia.  This  is  best  effected  by  hanging 
the  stuffs  in  a  hermetically  closed  chamber,  such  as  is  used  for  the  sul- 
phuring of  woolen  and  silken  tissues,  by  means  of  sulphurous  acid.  In 
place  of  the  sulphurous  acid  produced  by  the  combustion  of  sulphur,  in 
this  case  gaseous  ammonia  is  evolved  from  caustic  lime  and  muriate  of 
ammonia. 

B.  Passage  of  the  Stuffs  through  the  Suhlimate  Bath. — The  pieces 
of  stuff  treated  with  gaseous  ammonia  are  now  passed  through  a  bath 
containing  in  1500  pounds  of  water,  2  pounds  11  ounces  of  corrosive 
sublimate  (bichloride  of  mercury),  previously  dissolved  in  water. 

In  this  bath  each  3  pieces,  of  |  wide  and  60  Brabant  ells  long,  united 
together,  are  passed  backwards  and  forwards  ;  then  for  each  following 
3  pieces,  3  ounces  of  sublimate  dissolved  in  water,  are  added.  It  de- 
pends on  the  pattern  whether  a  greater  or  less  number  of  pieces  can 
be  passed  through  the  heated  bath. 

Light  patterns  enable  30  pieces  of  stuff  of  the  above  dimensions  to 
be  treated  in  the  same  bath ;  whilst  with  heavy  designs  a  fresh  bath 
must  be  prepared  after  20  pieces  have  been  treated. 

As  soon  as  each  three  pieces  have  passed  through  the  sublimate  bath, 
they  are  hung  in  flowing  water  until  the  pieces  are  collected,  when  they 
are  passed  together  through  the  acetate  of  soda  bath  in  an  ordinary 
dye  trough. 

C.  Acetate  of  Soda  Bath. — This  consists  of  3000  pounds  of  water, 
into  which  1  pound  of  acetate  of  soda  and  1  pound  of  muriate  of  am- 
monia have  been  stirred. 

In  this  bath  10  pieces  of  stuff  attached  to  one  another  are  passed 
to  and  fro  over  the  harpel  for  twenty  minutes,  then  washed  clean  in 
running  water,  freed  from  water  in  the  wringing  apparatus,  and  dried 
cold. 

In  the  same  bath,  furnished  with  1  pound  of  acetate  of  soda,  but  with 
no  muriate  of  ammonia,  10  pieces  of  stuff  are  again  treated. 

In  this  way  prints  of  the  most  brilliant  purple-red  color  are  pro- 
duced.    For  pale  gradations,  in  order  to  produce  patterns  in  these  dif- 
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ferent  red  shades,  namely,  dark  red,  middling,  and  pale  rose-red,  the 
normal  color  for  the  two  latter  gradations  receives  a  proportional  ad- 
dition of  pure  gum-water. 

Cotton  stuffs  printed  with  murexide  colors  may  be  soaped  without 
injury  at  144°  F. ;  tiie  color  also  perfectly  resists  chlorine  in  the  ma- 
chine without  any  alteration ;  on  the  other  hand,  it  is  destroyed  by 
hot  aqueous  vapors,  and  it  is  therefore  impossible  to  combine  murexide 
with  the  ordinary  steam  colors,  such  as  green,  blue,  yellow,  &c. 

In  cotton  stuffs  dyed  with  a  single  murexide  red  color,  the  ground 
color  may  be  destroyed  in  particular  spots,  partly  by  oxidizing  and 
partly  by  deoxidizing  agents,  and  thus  illuminated  prints  of  the  most 
beautiful  and  various  patterns  may  be  obtained.  Thus  by  printing 
with  acid  zinc  salts,  orange  figures  are  produced. 

Dark  grey  figures  are  obtained  by  printing  with  protosalts  of  tin. 
Murexide  printed  upon  medium  pale-blue  grounds  produced  with  in- 
digo, furnishes  a  remarkably  fine  violet.  Stuffs  dyed  yellow  with  yel- 
low vegetable  pigments,  receive  figures  of  a  Turkey-red  color  when 
printed  on  with  murexide. 

Silken  and  woolen  fabrics  dyed  of  a  uniform  red  with  murexide,  may 
be  bitten  with  yellow  by  means  of  picric  acid,  when  the  latter  is  mixed 
with  an  acid  capable  of  decolorizing  murexide.  In  the  same  way 
other  active  substances  may  be  used  for  printing  various  figures  of 
different  colors. 

D.  Preparation  of  31urexide  Plate-printing  Red. — For  the  plate- 
printing  of  cotton  fabrics,  murexide  will  also  be  advantageously  em- 
ployed, Avhen  to  1  quart  of  the  above-described  purple  color  are 
added  2  ounces  of  bichloride  of  mercury,  and  2  ounces  of  acetate  of 
soda,  each  dissolved  in  half  a  pint  of  water.  The  stuffs  printed  with 
this  color  are  hung  up  for  three  to  four  days,  and  then  watered  in  the 
same  way  as  in  ordinary  plate-printing.  Murexide,  however,  can  only 
be  printed  with  wooden  blocks,  because  brass  decomposes  the  bichloride 
of  mercury,  and  changes  the  color  ;  this  is  also  the  case  in  roller-print- 
ing.— Polytechn.  Centrallhlatt,  1859,  p.  337. 


Medals  in  Alloys  of  Platinum  and  Iridium. 

M.  Pelouze  presented  to  the  Academy  of  Sciences  at  Paris,  in  the 
name  of  M.  Jacobi,  medals  of  different  sizes  struck  in  alloys  of  pla- 
tinum and  iridium,  fused  at  the  laboratory  of  the  Pcole  JVormah;  by 
the  process  of  MM.Deville  and  Debray.  The  alloys  contained  respect- 
ively 20,  10,  and  5  per  cent,  of  iridium.  According  to  the  declaration 
of  M.  Jacobi,  they  were  rolled  cold  and  without  annealing,  with  great 
ease,  and  presenting  the  characters  of  the  most  ductile  metals.  Under 
the  press  they  take  a  polish  equal  to  that  of  coins  ;  and  the  alloys  rich 
in  iridium,  showed  a  hardness  rather  greater  than  that  of  gold  of  0-016. 
This  hardness  is  proportioned  to  the  quantity  of  iridium,  as  is  also  the 
resistance  of  the  alloy  to  aqua-regia,  which  becomes  almost  perfect 
when  the  quantity  of  iridium  reaches  20  per  cent. 

Among  the  specimens  laid  upon  the  table  of  the  Academy  were  two 
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medals,  one  of  63  mm.  (2-5  ins.)  diameter,  bearing  the  effigjof  the  Em- 
peror Nicholas;  the  other  41  mm.  (1-G  ins.)  in  diameter,  with  the  head  of 
the  Emperor  Alexander  1st.  Tliese  medals  were  struck  in  a  platinum 
ore  from  the  mines  of  Nischny-Tagilsk  belonging  to  Prince  Demidoff, 
and  brought  by  General  de  Rachette.  The  ore  fused  alone  by  the 
method  of  MM.  Deville  and  Debray  gave  an  alloy,  according  to  the 
analysis  of  M.  Deville,  of  Platinum  92-6,  Iridium  7,  Rhodium  0-4.  It 
was  worked  very  easily,  and  gave  a  relief  of  5  mm.  (0*2  inch),  which  is 
greater  than  has  ever  been  attempted  with  pure  platinum.  Their  relief 
was  remarkably  uniform. 

Pauvert's  llethod  of  Mahing  Steel. 
In  the  crucible,  fragments  of  any  kind  of  iron  are  cemented  by  means 
of  a  thorough  mixture  (or  concentrated  solution)  of  oxide  of  iron  or 
manganese;  common  charcoal,  fat,  or  resin,  and  an  alkaline  or  earthy 
matter,  such  as  potassa,  soda,  lime,  or  alumina,  either  in  the  condition 
of  an  oxide  or  as  a  salt.  The  carbon,  impregnated  by  the  oxides  or 
salts,  is  no  longer  attacked  by  the  air,  and  combines  with  the  iron;  the 
metals  of  the  alkalies  or  alkaline  earths,  under  the  higher  temperature, 
and  in  contact  with  carbon  or  iron,  purify  the  steel  by  absorbing  in 
their  nascent  state  the  phosphorus  and  other  foreign  metalloids. 

Cosmos,  January,  1860. 


On  the  Comparative  Value  of  certain  Salts  for  rendering  Fabrics  non- 
inflammable  :  being  the  substance  of  a  Paper  read  before  the  British 
Association  at  Aberdeen.^  By  F.  Versman,  F.  C.  S.,  and  Alphoxs 
Oppenheim,  Ph.  D.,  A.  C.  S. 

Women  have  a  right  to  complain  that  while  men  have  expended  an 
immense  amount  of  ingenuity  in  protecting  themselves  from  one  ele- 
ment— witness  the  enormous  number  of  patents  for  rendering  fabrics 
mostly  employed  for  male  garments  ivaterproof — they  have  done  very 
little  to  protect  women  from  the  more  dangerous  and  domestic  element 
— fire.  We  are  happy  to  see  that  something  has  been  done  to  wipe 
away  the  reproach ;  and  it  ought  to  be  known  that  it  has  been  done 
at  the  command  of  Her  Majesty,  at  whose  request  the  Master  of  the 
Mint  employed  the  authors  of  the  above  paper  to  make  experiments, 
the  use  of  the  royal  laundry  being  granted  for  the  purpose.  Here, 
and  at  other  places,  the  authors  tried  every  salt  they  could  think  of, 
and  some  salts  which  few  persons  would  ever  have  dreamt  of  employ- 
ing. Of  the  substances  used,  however,  two  only  seemed  to  fulfill  all 
the  purposes  required.  These  are  sulphate  of  ammonia  and  tungstate 
of  soda ;  but  as  both  of  these  salts  are  soluble,  the  difficulty  o^  fixing 
an  anti-inflammable  substance  in  a  fabric  has  yet  to  be  overcome.  For 
laundry  purposes  only  the  tungstate  of  soda  can  be  recommended,  inas- 
much as  the  sulphate  of  ammonia  sometimes  produces  brown  spots  like 
iron-moulds,  when  the  fabric  is  ironed.  The  tungstate,  hoAvevcr,  offers 
one  difficulty,  viz:  the  formation  of  a  bitungstate  of  little  solubility,  which 
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crystallizes  from  the  solution.  To  obtain  a  constant  solution,  a  small 
per  centage  of  phosphate  of  soda  must  be  added.  "  The  best  way  of 
preparing  a  solution  of  minimum  strength  is  as  follows: — A  concen- 
trated solution  of  tungstate  of  soda  is  diluted  with  water  to  28°  Twad- 
dle, and  then  mixed  with  3  per  cent,  of  phosphate  of  soda.  This  so- 
lution was  found  to  keep  and  answer  well,  and  has  been  introduced 
into  Her  Majesty's  laundry."  We  think  Her  Majesty  would  be  pleased 
if  the  authors  were  to  inform  her  subjects  exactly  how  this  solution  is 
used  in  her  laundry;  and  we  shall  be  happy  to  be  the  medium  of  the 
communication.  Appended  to  the  paper  are  tables,  showing  the  small- 
est per  centage  of  salts  required  in  solution  for  rendering  muslin  non- 
inflammable,  from  which  we  learn  that  of  crystallized  tungstate  of  soda, 
20  per  cent.,  and  of  anhydrous,  l(j  per  cent,  are  retiuircd;  and  of  crys- 
tallized sulphate  of  ammonia  7  per  cent.,  of  anhydrous  6*2  are  wanted. 

New  Tdegrapli  Line. 

We  copy  from  the  Cos/nos  the  project  of  a  new  telograpli  line  to 
connect  Europe  and  America  ;  giving  for  the  information  of  our  read- 
ers the  intermediate  stations  as  we  find  them  in  the  original,  so  that 
if  any  of  them  should  wish  to  correspond  with  any  one  or  more  of  them, 
lie  may  prepare  his  dispatches. 

"  The  line  leaves  Europe  by  the  ordinary  road  to  Siberia,  crosses 
the  Oural  Mountains  near  Ickaterinbourg ;  passes  from  the  Oural  to 
the  Sea  of  Okhotsk  by  Tobolsk,  Naryin,  Yenisseisk,  larbinskiiia, 
Yakoutsk,  Okhotsk;  passes  northward  and  reaches  Behring's  Straits  by 
Tapuiskiii,  Alansk,  Anadyrskijiost ;  crosses  the  straits  by  a  submarine 
cable  of  about  100  kilometres  (62  miles);  traverses  diagonally  Russian 
America ;  then  passing  down  the  coast  penetrates  into  New  Britain, 
which  it  traverses  for  700  kilometres  (435  rniles) ;  enters  the  northern 
part  of  the  United  States,  ti-averses  Oregon,  and  reaches  the  civilized 
parts  of  the  United  States,  {u'hich  begin  at  Wesfport,)  under  the  pro- 
tection of  the  forts  Wala-wola,  Hell,  Laramie  ;  from  Westport,  the 
line  follows  the  road  from  California  to  New  York  by  Jefferson,  St. 
Louis,  Columbus,  Wasinghton,  Baltimore,  Philadelphia,  and  finally 
reaches  New  York,  its  point  of  destination.  Three  great  branches 
are  to  be  taken  from  Tobolsk  in  Siberia,  to  India  by  Turkestan;  from 
Yakoutsk,  also  in  Siberia,  to  China  and  Pekin ;  and  from  Astoria  in 
the  United  States,  to  San  Francisco.  The  trunk-line  will  have  five 
wires,  and  so  will  the  branches ;  two  for  messages  from  America  to 
Europe ;  two  for  those  from  Europe  to  America,  and  one  auxiliary, 
{^fil  de  secours,  which  will  probably  be  much  wanted.       ed.  j.  f.  i.) 

"The  length  of  wire  will  be  32,000  kilometres  (19,890  miles),  and 
will  require  ten  million  kilogrammes  (10,000  tons)  of  galvanized 
iron  wire  of  3  millimetres  (0-118  inch)  diameter;  350,000  preserved 
posts,  and  two  cables,  one  of  100  and  the  other  of  50  kilometres,  (62 
and  31  miles).  The  cost  of  establishment  may  be  estimated  at  30,- 
000,000  francs,  ($6,000,000,)  and  the  annual  expenses  7,000,000, 
($1,400,000.)  M.  Jousselin  thinks  that  he  does  not  exaggerate  the 
annual  receipts  at  9,000,000  francs,  (§1,800,000,)  and  he  consequently 
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believes  that  the  undertaking  will  be  really  lucrative.    (Six  per  cent, 
on  the  first  cost  at  this  estimate.) 

'■'•The  only  grave  objection  to  this  gigantic  project,  or  the  only  se- 
rious fear  we  have  for  it  is  the  crossing  of  Russian  America,  a  country 
desolated  by  the  ice  of  an  eternal  winter,  and  inhabited  sparsely  by 
deaii-savage  tribes." — Cosmos,  January,  1860. 

To  this  we  have  to  add  one  fear,  and  one  regret.  The  regret  that 
the  projectors  have  not  added  another  branch  to  run  from  Behring's 
Straits  along  the  southern  shore  of  the  Arctic  Ocean,  and  up  Smith's 
Sound ;  by  means  of  which,  we  might  constantly  receive  news  of  our 
whalers  and  Arctic  Expeditions — besides  the  advantages  in  the  coming 
observation  of  the  Transit  of  Venus — the  fear,  that  somewhere  else 
along  the  route  may  be  found  some  small  additional  tract  of  a  few 
square  miles,  where  the  winter  is  as  nearly  eternal  as  in  Russian 
America,  and  where  the  tribes  are  nearly  as  savage  without  being  as 
sparse. 

When  this  line  is  finished,  our  "old  country"  immigrants,  medita- 
ting thoughtfully  on  the  names  of  the  places  through  which  it  is  said 
to  run,  may  find  the  realization  of  tlie  old  proverb,  that  "  the  longest 
way  round,  is  the  shortest  way  home."  ED.  J.  F.  I. 


An  Improved  Means  of  G-iving  Increased  Strength  to  Paper.* 
By  Thomas  Taylor. 

The  invention  consists  in  soaking  paper  (either  sized,  unsized,  or 
partially  sized)  in  a  concentrated  solution  of  neutral  chloride  of  zinc, 
either  warmed,  or  at  the  ordinary  temperature  of  the  air.  The  solu- 
tion must  have  the  specific  gravity  of  2100,  or  thereabouts,  when  it 
will  have  the  consistence  of  syrup.  The  paper  to  be  treated  must  be 
immersed  in,  or  floated  on,  the  solution  until  it  is  fully  saturated ;  it 
is  then  removed  and  washed  with  water.  If  it  is  desirable  to  retain  a 
portion  of  the  zinc  in  the  paper,  it  is,  after  being  partially  washed, 
immersed  in  a  weak  solution  of  carbonated  alkali,  and  then  thoroughly 
washed  in  water.  After  this  treatment  it  will  be  found  that  the  paper 
is  more  or  less  changed,  has  contracted  in  volume,  become  more  dense, 
less  porous,  and  much  stronger.  When  it  is  desired  to  produce  a  more 
complete  change,  the  solution  must  be  heated,  and  the  temperature  may 
be  varied  from'' 80°  or  90°  F.  to  212°,  according  to  the  efl'ect  desired. 
The  change  is  completed  when  the  paper  becomes  swollen,  and  appa- 
rently dry,  as  well  as  opaque  and  flaccid.  If  sheets  of  paper  saturated 
with  the  solution  be  pr'  ssed  together  and  ironed,  they  will  become  per- 
manently united.  In  some  cases  the  patentee  dissolves  cotton  fibre, 
starch  dextrine  or  gum  in  the  solution  of  chloride  of  zinc,  or  he  adds 
the  chlorides  of  tin,  calcium,  or  magnesium  ;  but  the  paper  is  always 
submitted  to  a  thorough  washing  with  water. 

Paper  thus  treated,  assumes  more  or  less  the  toughness,  semi-trans- 
parency, and  general  appearance  of  parchment. 
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Our  readers  will  remember  that  Mr.  Gaine  produced  the  same  effect 
on  paper  by  immersing  it  for  a  few  seconds  in  oil  of  vitriol  diluted 
with  half  its  volume  of  water.  The  change  in  both  cases  is  no  doubt 
essentially  molecular.  We  should  like  to  know  whether  the  whole  of 
the  chloride  of  zinc  is  removed  in  the  washing. 


Co'pying-  Paper. 
Copying-paper  into  the  body  of  which  a  certain  proportion  of  proto- 
sulphate  of  iron  (copperas)  has  been  introduced  cither  during  the 
manufacture  or  afterwards,  by  passing  it  between  rollers  covered  with 
felt  impregnated  with  a  solution  of  salt,  is  much  more  advantageous 
in  use  than  the  common  paper.  A  letter  written  with  common  ink 
containing  an  infusion  of  nutgalls,  or  having  the  tanno-gallatc  of  iron 
for  its  base,  and  covered  with  the  above  copying-paper  gives,  by  means 
of  the  press,  a  perfect  fac  simile.  If  a  little  sugar  or  pyro-gallic  acid 
is  added  to  the  ink,  a  good  copy  may  be  had  by  pressing  lightly  the 
copying-paper  upon  the  latter  without  the  use  of  the  press  :  taking 
only  the  precaution  to  interpose  between  the  hand  and  the  sheet  of 
copying-paper,  another  sheet  of  oiled  paper  over  which  the  rubbing 
must  be  done. — Cosmos,  January,  1860. 

Steel. 
By  incorporating  into  melted  steel  from  2  to  5  per  cent,  of  Tungs- 
ten, there  is  obtained  a  steel  which  is  very  dense,  hard,  and  strong ; 
admirably  fitted  for  the  manufacture  of  tools.  The  instruments  made 
with  this  Tungsten  steel  are  said  to  keep  their  temper  four  times  as 
long  as  usual. — Cosmos,  March,  1860. 


For  the  Journal  of  the  Franklin  Institute. 

The  Meteorology  of  Fhiladeljjhia.  By  James  A.  Kirkpatrick,  A.  M., 

Professor  of  Civil  Engineering  in  the  Philadelphia  High  School. 

March. — The  month  of  March,  this  year,  was  remarkably  mild. 
The  temperature  was  3|  degrees  above  the  average  for  the  last  nine 
years,  and  the  daily  changes  less  than  usual.  The  quantity  of  rain 
that  fell  vras  only  half  the  average,  and  five  inches  less  than  in  March 
of  last  year.  March  commenced  with  rain,  which  fell  in  showers  on 
seven  days  of  the  month. 

On  the  9th  and  10th,  snow  fell  in  large  flakes,  which  melted  as  they 
fell.     This  Avas  probably  the  last  snow  of  the  season. 

The  coldest  day  of  the  month  was  the  10th,  of  which  the  average 
temperature  was  30-8°.  The  lowest  degree  reached  by  the  thermo- 
meter was  25°  on  the  14th. 

The  warmest  day  was  the  31st ;  mean  temperature,  58-8°.  The 
temperature  was  also  highest  on  the  same  day,  reaching  73°. 

There  were  but  three  days  of  the  month  entirely  clear  or  free  from 
clouds  at  the  hours  of  observation,  and  three  days  on  which  the  sky 
was  entirely  covered  with  clouds. 

The  mercury  stood  highest  in  the  barometer  on  the  16th,  reaching 


358 


Franklin  Institute. 
It  fell  lowest  on  the  23d,  when  it  stood  at  29-499 


30-224  inches, 
inches. 

A  Comparison  nf  some  of  the  Meteorological  Phenomena  of  March,  1860,  wUh  those     ,g 
of  March,  1859,  and  of  the  same  month  for  nine  years,  at  Philadelphia.  || 


1  March,  1860. 

March,  1859. 

Mar.  9  years. 

Thermometer. — Highest, 

73° 

70° 

75° 

"                  IjOwest,              .          . 

25 

20 

4 

"                  Daily  oscillation, 

18-30 

16-90 

15-20 

"                 Mean  daily  range, 

5-40 

6-00 

6-10 

"                 Means  at  7  A.  M., 

38  15 

41-77 

35-72 

2  P.  M., 

52-34 

f)5  31 

47-34 

9  P.  M., 

43-71 

47  27 

40-62 

"                         "  for  the  month, 

44-73 

48-13 

41-23         1 

1 

Barometer. — Highest, 

30-224  in. 

30-360 

30-522 

"            Lowest,        . 

29-499 

29-215 

29-158 

"             Mean  daily  range. 

•1.13 

-250 

•191 

"            Means  at  7  A.  M., 

29829 

29-777 

29-845 

"       2  P.  M.,     . 

29-757 

29  735 

29  789 

"       9  P.  M., 

29795 

29-762 

29  821 

"                    "  for  the  month, 

29-794 

29-758 

29-818 

Rain  and  melted  snow, 

1-323  in. 

6-503 

2-566 

Prevailing  winds. 

N.  79°  w.  -224. 

s.  67°  w.  -234. 

N.77°  w.  •310. 

FRANKLIN  INSTITUTE. 


Proceedings  of  the  Stated  Monthly  Meeting,  April  19,  1860. 

John  C.  Cresson,  President,  in  the  chair.    "^ 

John  Agnew,  Vice-President.  >  Present. 

Isaac  B.  Garrigues,  Recording  Secretary.  J 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Donations  to  the  Library  were  received  from  the  Royal  Society  and 
the  Royal  Astronomical  Society,  London;  de  la  Societe  d'Encourage- 
ment  pour  I'lndustrie  Nationale,  Paris;  the  K.  K.  Geologischen  Reich- 
sanstalt,  the  K.  K.  Geographischen  Gesellschaft,  and  the  Oesterreich- 
ischen  Ingenieur-Yereins,  Vienna,  Austria  ;  L.  A.  Huguet-Latour, 
Esq.,  Montreal,  Ca.;  Joseph  Bennett,  Esq.,  Brooklyn,  N.  Y.;  the  State 
Lunatic  Asylum,  Utica,  N.  Y.;  the  Young  Men's  Association,  Buf- 
falo, N.  Y.;  the  Baltimore  &  Ohio  Railroad  Co.,  Baltimore,  Md.;  John 
Heisely,  Esq.,  Harrisburgh,  Pa.;  Col.  J.  Ross  Snowden,  U.  S.  Mint, 
and  Prof.  John  F.  Frazer,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer  read  his  statement  of  the  receipts  and  payments  for 
the  month  of  March. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

Candidates  for  membership  in  the  Institute  (11)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (9)  duly  elected. 
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CIVIL  ENGINEERING. 


Tor  the  Journal  of  the  Franklin  Institute. 

On  the  Brooklyn  Pumping  Engine.    By  Samuel  McElroy,  C.  E. 

This  engine  having  been  recently  tested  under  its  contract,  and 
accepted  on  the  part  of  the  City  of  Brooklyn,  a  description  of  its 
dimensions  and  operation  ■will  be  interesting  to  the  profession. 

It  is  constructed  as  the  first  of  four  eventually  to  be  required  in  the 
engine-house  now  erected,  Avhich  has  an  engine-room  84  ft.  front  by 
77  ft.  depth,  with  two  boiler-room  wings,  QQ^  ft.  front  by  45  ft.  depth, 
furnishing  ample  accommodation  to  four  engines  with  their  appurte- 
nances.    The  present  contract  for  the  works  requires  two  engines. 

The  Boilers  now  built  are  three  in  number,  of  the  drop-return  flue 
variety,  cylindrical  in  form,  8  ft.  in  diameter,  and  30  ft.  long.  The  upper 
flues  are  18  ins.  in  diameter,  the  return  flues  9  ins.  The  stop  valves, 
safety  valves,  feed  cocks,  and  flue  dampers  are  complete  for  each  boiler, 
so  that  either  may  be  shut  off"  at  any  time.  They  are  fed  by  an  inde- 
pendent engine,  connected  with  the  hot-well,  the  pump-well,  and  the 
force  main  by  independent  pipes,  so  as  to  use  either  for  supply.  Ad- 
vantage is  taken  of  the  heat  in  the  lower  boiler  return  by  a  pipe  coil, 
to  increase  the  temperature  of  the  feed-water.  For  evaporation  mea- 
surements a  tank  is  provided  in  connexion  Avith  the  "donkey." 

The  Cliimney  is  100  ft.  high,  built  with  an  annular  flue  column,  4 
ft.  in  internal  diameter. 
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The  Engine  is  double-acting,  with  a  cylinder  of  10  ft.  stroke  and 
90  ins.  bore,  working  two  lifting  pumps  of  36  ins.  bore  and  same  stroke. 
The  entire  piston  travel  provided  for  is  10  ft.  3J  ins.  The  cylinder 
rests  upon  the  double  bed-plate  which  supports  the  entire  length  of 
the  engine,  and  is  directly  over  the  pump-well. 

The  Eump-icell  is  a  massive  granite  structure  37  ft.  high,  with  an 
inside  area  of  60  by  10  ft.;  the  side  walls  varying  from  6^  to  5  ft. 
thick,  the  base  being  a  heavy  flat-arch,  30  ins.  deep,  resting  on  a 
plank  floor,  over  a  solid  water  gravel  bed.  Its  depth  of  water  way 
is  7  ft.  The  cylinder  base  is  above  the  water-level  of  the  boilers,  and 
it  is  enclosed  as  to  the  cylinder  body  in  a  steam  jacket  case,  very  care- 
fully felted,  and  covered  with  black-walnut  lagging.  The  piston  is 
18  ins.  deep  at  the  centre,  and  8J  at  the  edge,  the  rods  being  8J  ins. 
diameter  for  the  cylinder  and  pumps.  The  steam-pipes  and  side  pipes 
are  20  ins.  diameter.  The  valves  are  balanced  puppets,  1-1  and  14J, 
and  16  and  16J  ins.  diameter,  and  are  filled  out  on  the  stems  so  as  to 
reduce  the  waste  of  steam. 

The  cylinder  Valve-gear  is  similar  to  that  of  a  steamboat  engine,  as 
to  the  rock-shaft,  lifting  toes,  and  adjustable  cut-off,  but  is  not  worked 
by  an  eccentric.  It  differs  from  the  Cornish  valve-gear,  as  to  the 
valve-handles,  cams,  and  plug-rods,  while  it  retains  the  principle  of 
the  cataract  in  an  independent  water  cylinder  worked  by  the  force- 
main,  in  connexion  with  a  sliding  frame  attached  to  the  engine  beam. 
The  frame  operates  the  valves  of  the  water  cylinder,  which  opens  the 
steam  and  exhaust  valves  of  the  main  cylinder,- in  a  quiet  and  readily 
adjustable  manner,  which  is  a  great  improvement  over  the  Cornish 
valve-gear. 

The  Beam  is  30  ft.  long  between  end  centres,  86  ins.  deep  at  main 
centre,  with  a  web  5|  ins.  thick,  and  flanches  16  ins.  wide.  The  main 
journals  are  13  ins.  diameter  by  24  ins.  bearing,  resting  on  massive 
pillow  blocks,  which  are  sustained  by  heavy  ornamental  cast  iron 
frames.  Parallel  motions  are  used  for  the  piston  and  pump-rod  guides 
at  either  end. 

The  Air-pump  has  36  ins.  bore  and  60  ins.  stroke.  It  is  double- 
acting,  the  condenser  shower  plates  being  arranged  accordingly.  The 
condenser  is  one-third  the  size  of  the  cylinder,  and  takes  its  injection 
from  the  pump-well,  or  from  the  force-tube. 

The  Pumps  connect  with  each  end  of  the  beam,  the  lower  being 
placed  under  the  cylinder,  and  on  the  floor  of  the  well,  and  the  upper 
in  a  chamber  of  masonry,  which  also  supports  the  air-chamber.  The 
pump  buckets  have  double  beat  covers  playing  on  the  rods,  with  wood 
seats,  alternately  closing  and  opening  as  they  work  their  water  charge 
through  each  other,  and  move  alternately  towards  and  from  each  other, 
liaving  a  common  connecting  pipe  of  3  ft.  diameter.  This  feature  is 
one  of  the  leading  peculiarities  of  this  engine.  Either  the  lower  or 
upper  bucket  is  constantly  sustaining  the  water  column,  and  keeping 
up  its  motion  in  the  same  direction,  avoiding  all  losses  of  momentum 
and  the  abrupt  change  of  centres,  peculiar  to  other  pumps.  To  ob- 
viate an  objection  which  suggested  itself  to  us  at  the  outset,  by  the 
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friction  through  the  bucket  valves,  in  sucking  by  the  upper  pump  or 
lifting  by  the  lower,  annular  barrels  arc  placed  around  each  working 
barrel,  54  ins.  in  diameter,  also  provided  with  double  beat  covers,  giv- 
ing this  additional  area  of  supply  and  discharge.  The  small  per  cent- 
age  of  pumj)ing  friction  in  the  engine  is,  to  a  great  extent,  attribut- 
able to  this  arrangement. 

The  Air  Chamber  connected  Avith  the  upper  pump  delivery,  is  of 
cast  iron,  G'5  ft.  in  diameter  and  25  ft.  high.  An  auxiliary  pump  is 
used  for  its  supply,  attached  to  the  air  pump-rod.  A  diaphragm  plate 
is  fitted  in  tliis  chamber  with  valves  which  can  be  arranged  to  throttle 
the  return  pressure  of  the  air,  and  with  which  some  interesting  expe- 
riments have  been  made,  which  demonstrate  very  forcibly  the  value  of 
large  air  chambers  in  preference  to  stand-pipes  or  any  similar  ap- 
purtenances. 

The  Force  Tube  connecting  the  engine  with  the  reservoir,  is  of  cast 
iron,  3  ft.  in  diameter,  and  3450  ft.  long,  Avitli  but  one  curve  of  800 
ft.  radius.  It  has  an  overfall  discharge  into  the  influx  chamber.  One 
check-valve  is  used  on  it,  about  midway  in  its  length. 

Two  Counteriveight  Chests  are  used:  one  attached  to  the  upper 
pump-rod,  below  the  outer  end  centre,  and  the  otljer  to  the  lower 
pump-rod,  below  the  cylinder.  A  vibrating  counterweight  is  also  at- 
tached to  the  lower  chest,  with  a  countershaft,  of  such  a  form  as  to 
load  the  steam  piston  during  half  of  its  stroke,  and  lighten  it  the 
other  half.  These  weights  are  of  great  importance  to  the  smooth  and 
economical  working  of  the  engine.     Their  total  amount  is  46  tons. 

In  the  ornamental  patterns  of  the  castings,  the  finish  of  the  bright 
work,  the  balcony  frame,  and  other  parts,  and  in  all  the  details  of  con- 
struction, the  builders  have  spared  no  pains  or  expense  to  make  an 
engine  of  great  durability  and  imposing  appearance.  Placed  in  a 
large  room  of  first-class  finish,  closely  connected  with,  and  yet  care- 
fully separated  from  the  boiler  room  and  coal  shed,  the  whole  arrange- 
ment is  successfully  adapted  to  convenient  and  eflicient  work. 

From  January  12th  to  14th,  the  trials  were  made  under  which  the 
engine  was  accepted  from  tho  principal  and  sub-contractors  by  the 
City.  The  contracts  require  that  for  the  test  of  dutg,  the  engine 
should  be  capable  of  lifting  000,000  foot-pounds  of  water  with  one 
pound  of  coal,  allowance  being  made  to  the  engine  for  the  friction  of 
the  pumps  and  force  tube,  during  a  trial  of  not  less  than  24  hours, 
whh  a  delivery  of  not  less  than  iO, 000,000  gallons  (N.  Y.)  into  the 
reservoir.  For  the  test  of  capacity  tXia  engine  should  lift  not  less  than 
10,000,000  gallons  (N.  Y.)  into  the  reservoir  in  IG  hours.  The  duty 
test  was  made  during  20  hours  3  minutes  run,  and  subsequently  the 
capacity  test  during  16  hours  run,  after  the  engine  was  "  hooked  on  " 
at  full  speed.  From  the  following  synopsis  of  the  notes  it  will  be  ob- 
served that  the  duty  trial  nearly  equaled  the  capacity  requirement  of 
the  contract. 

Engine  Trial  op  January  ISxn  to  Hth,  1860. 

DOTY    TEST. 

Jan.  12.  10  35'  a.m.  Engine  stoppeil.  Fires  hauled.  Counter  560,647. 
»•  10  40'  "  Steam  blown  off.  Furnaces  wooded  with  1180  lbs. 
"      10  45'     "      Started  fires. 
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Jan.  12.  11  6'    a.m.  Started  engine.     Steam  15  lbs. 
Jan.  13.     1  9'     r.  m.  Engine  stopped.    Counter  575,612. 

Hauled  fires.    Estimated  value  of  grate  contents  at  856  pounds 
coal. 
Bimninir  Time,  26h  3'  =  1563'. 
Double  Strokes,  14,965;   average  9-57  per  niin. 
Quantity  Pumped,  2,000,000  cub.  ft.  measured  in  reservoir. 
Actual  Water  Lift,   160  ft. 

Equivalent      "  170  ft.  (includes  pumping  friction.) 

Fuel  Account,  1180  lbs.  wood  =  524  lbs.  coal.     Total  fuel,  34,773  lbs. 
Duty,  2,000,000  cub.  ft.x62-5  Ibs.x  170'  lift-i-34,773_lbs.=  611-114  pounds  raised  one 

foot  with  one  pound  of  coal. 
Delivery  of  Pumps,  14,418,641  galls.  (N.  Y.)  per  24  hours. 
Engine  Friction,  7*4  per  cent,  between  cylinder  and  pumps. 
Loss  of  Action,  1'69  per  cent,  in  pumps. 

CAPACITY    TEST. 

Jan.  13.     7  p.  m.  Commencement  of  test. 

"   14.  11  A.M.  End 
Running  Time,  16  hours  =  960  minutes. 
Double  Strokes,  9708;   average  10-11  per  minute. 
Quantity  Pumped,  1,325,800  cub.  ft.  in  reservoir. 

10,357,812  galls,  per  16  hours. 

15,536,718         "         24     " 

The  notes  taken  for  the  test  of  duty  were  made  in  the  manner  de- 
scribed at  length  in  the  paper  on  this  subject  in  the  April  number  of 
the  Journal  of  the  Franklin  Institute  for  1858,  and  furnish  in  my 
opinion  the  only  safe  and  satisfactory  means,  in  large  experiments,  of 
determining  the  actual  quantity  of  coal  used  in  producing  a  known 
result.  The  engine  is  taken  at  work,  with  the  boilers  and  other  parts  in 
their  ordinary  working  condition;  it  is  then  stopped,  steam  is  blown  off, 
new  fires  are  lit,  all  the  fuel  used  is  charged  to  the  experiment,  and  at 
its  end  credit  is  given  for  the  fuel  which  remains  among  the  contents  of 
the  grates  and  ash-pits,  after  the  fires  are  hauled  and  cooled  down.  It  is 
only  in  this  item  of  credit  that  any  range  whatever  is  left  to  the  judg- 
ment of  experts,  and  a  very  simple  process  limits  this  range  to  a  small 
chance  of  error.    In  the  present  case  the  fuel  account  is  thus  recorded: 


Pine  wood,   1180  lbs.= 
Total  coal  charged, 

Grate  contents  after  haulinj 
Ashes, 

Refuse,  . 

Clinker, 

Coal,  . 


• 

524  lbs. 
35,105 

coal. 

347  lbs. 
856    " 
375    " 

Total  fuel 

•                                                        • 

used, 

35,629  lbs. 


856  lbs. 


34,773  lbs. 


Notes  taken  in  repeated  experiments  of  this  kind,  make  it  a  very 
simple  matter  to  show  the  impropriety  of  the  usual  method  of  taking 
the  boiler  fires  in  a  certain  condition,  and  trying  to  leave  them  in  the 
same  condition,  but  want  of  space  will  not  permit  it  here. 

The  quantity  pumped  in  all  the  experiments  made  with  this  engine, 
and  in  others  tested  for  our  information,  has  been  carefully  measured 
in  the  reservoir,  and  with  gauges  of  a  suitable  kind  this  can  be  done 


On  the  Broohlyn  Pumping  Engine.  365 

very  readily  and  very  accurately,  even  in  a  water  basin  of  the  large 
surface  of  the  Rid^ewood  Western  Division  of  about  551,000  sq.  ft. 
The  results  on  the  duty  trial  were  as  follows : — 

Measurement  of  water  prism,  .  .     1,943,810  cub.  ft. 

leakage  at  gates,    .  .  54,2n2 

Estimate  of  absorption,         .  .  •  1,928       " 

Total,  .  2,000,000  cub.  ft. 

The  actual  delivery  of  the  pumps  per  double  stroke  was  1044-1  gal- 
lons. During  the  duty  test,  the  average  travel  was  determined  from 
repeated  observations  at  U-875  ft.,  for  which  the  theoretical  discharge 
is  1002  gallons.  The  pumps,  therefore,  worked  within  1-G9  per  cent, 
of  their  actual  capacity,  which  shows  a  remarkably  small  loss  of  ac- 
tion. We  have  found  it  6-5G,  8,  14-5,  and  16-3  per  cent,  in  other 
engines,  and  in  some  cases  it  has  ranged  to  30  per  cent.  The  "Leegh- 
watcr  "  engine,  which  ranks  next  in  power,  loses  10  per  cent. 

The  actual  water  lift  from  the  average  level  of  the  pump-well  to 
the  force  tube  discharge  was  IGO  feet.  The  equivalent  lift,  as  deter- 
mined by  the  pump-cards,  was  170  feet,  showing  the  pumping  friction 
of  the  pump  and  force  tube  to  be  6*25  per  cent.  In  trials  of  other 
engines,  we  find  one  pumping  3,287,860  gallons  per  day,  with  7*25 
per  cent,  friction  ;  one  pumping  1,771,39(3  gallons,  with  17  per  cent.; 
and  another  pumping  915,510  gallons  per  day,  with  15  per  cent,  pump- 
ing friction  ;  and  these  cases  might  be  largely  multiplied  to  compare 
with  this  engine  delivering  14,418,641  gallons  in  the  same  time. 

Comparing  the  average  cylinder  pressure,  by  the  indicator  cards 
taken  during  the  duty  test,  with  the  pump-cards,  the  average  pressure 
on' 6375  sq.  ins.  being  12  lbs.,  and  on  959-31  sq.  ins.  73-91  lbs.,  the 
actual  friction  of  the  engine  between  the  steam  and  pump  pistons  is 
7'4  per  cent,  of  the  steam  pressure.  This  result  is  remarkable,  even 
■when  compared  with  first-class  Cornish  engines,  and  is  entirely  unap- 
proachable by  any  crank  movement  in  use. 

The  largest  pumping  engine  in  the  world  is  the  "  Leeghwater  "  in 
the  llarlaem  Meer,  and  until  the  completion  of  the  Brooklyn  engine 
it  was  the  most  powerfid.  It  has  an  annular  cylinder  of  12  and  7  ft. 
diameter,  working  11  pumps  of  (S'i  ins.  diameter,  with  10  ft.  stroke; 
the  water  lift  being  13  ft.  Its  working  speed  varies  from  5  to  7 
strokes  per  minute,  and  its  capacity  of  discharge  per  stroke  is  2097 
cub.  ft.  Its  duty  in  foot-pounds  per  minute  at  7  strokes  is  11,926,642, 
The  Brooklyn  engine  at  10  strokes  per  minute,  with  the  actual  dis- 
charge of  its  capacity  test,  performs  a  duty  of  14,512,900  ft.  lbs.,  and 
is  then  21*6  per  cent,  more  powerful.  At  9-5  strokes  per  minute  it 
has  15-6  per  cent,  excess  of  ordinary  working  power  over  its  larger 
rival. 

In  connexion  with  its  superior  advantages  as  to  loss  of  action  in  the 
pumps,  light  pumping  friction,  light  engine  friction,  and  nnequaled 
pou'er,  the  smoothness  of  action  with  which  its  work  is  done  is  remark- 
able. Perhaps  the  best  indication  of  this  quality  is  given  in  the  read- 
ings of  the  pressure-gauge  attached  to  the  upper  pump-head,  which 
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have  ranged  for  clays  from  55  to  58  and  59  Bbs.  pressure.  There  is 
no  concussion  in  the  valves,  although  so  enormously  large,  and  work- 
ing at  so  great  a  speed  under  their  head,  and  the  quietness  with  which 
the  cylinder  valve  motion  performs  its  work,  leaves  nothing  to  be  de- 
sired there  as  an  improvement.  In  all  the  qualities  named,  this  engine 
has  fully  realized  our  most  sanguine  expectations. 

This  engine  was  brought  to  my  notice  by  Mr.  Wm.  Wright,  Super- 
intendent of  the  "  AVoodruff  and  Beach  Iron  Works,"  of  Hartford,  at 
a  time  when  it  was  pre-determined  by  the  Board  of  Water  Commis- 
sioners, that  the  Cornish  engines  adopted  by  me  for  the  original  con- 
tract of  the  Brooklyn  works  should  not  be  built,  and  it  was  necessary 
to  secure  if  possible  the  next  best  style  of  engine.  My  observation 
and  study  had  given  me  a  strong  favoritism  for  the  single-acting  en- 
gine, and  in  examining  the  various  patterns  of  engines  proposed  for 
our  works,  the  leading  principles  of  that  engine  were  taken  as  the 
basis  of  analysis.  These  may  properly  be  reduced  to  two  points,  viz : 
the  direct  and  simple  character  of  the  motion  of  the  engine,  with  its 
durability  and  lightness  of  friction  ;  and  the  use  of  a  large  mass  of 
metal  in  motion,  admitting  high  initial  steam  pressure  and  a  high  rate 
of  expansion.  There  are  minor  advantages  of  the  Cornish  system, 
as  to  steam  jackets,  careful  felting  and  covering,  economy  of  steam  in 
the  passages,  &c.,  which  may  be  generally  applied  to  any  other  style. 

Although  the  plan  of  Mr.  Wright  was  in  a  crude  state,  it  was 
evident  on  inspection,  that  it  contained  the  germ  of  a  valuable  en- 
gine, with  all  the  leading  peculiarities  of  the  Cornish  engine,  obviat- 
ing some  of  its  disadvantages,  and  having  obtained  Woodruff  and 
Beach's  consent  to  alter  the  pump-valves  from  "butterfly"  to  "double 
beat,"  to  put  counterweight  chests  on  the  beam,  to  increase  the  size 
of  the  air-chamber,  and  to  modify  points  of  less  consequence,  I  ad- 
vised the  adoption  of  the  plan  in  April,  1857.  Two  other  plans  were, 
however,  adopted  successively ;  but  in  February,  1858,  the  engine 
then  under  construction,  which  was  a  fly-wheel  engine,  working  its 
pumps  by  spiral  cams,  was  abandoned  for  that  now  built. 

The  question  which  then  presented  itself  to  my  mind,  and  which 
continued  to  present  itself  before  the  final  completion  of  the  engine, 
was  its  possible  advantage  over  the  Cornish  engine,  and  my  recom- 
mendation was  not  made  without  a  careful  study  of  engines  in  use, 
and  the  principles  of  motion  involved. 

The  Cornish  engine  is  single-acting,  and  with  the  exception  of  the 
suction  lift  of  its  plunger  no  pumping  is  done  by  the  steam  piston, 
its  main  force  being  expended  in  raising  the  counterweighted  plunger. 
In  one  important  sense,  therefore,  the  cylinder  is  independent  of  the 
action  of  the  pumping  main. 

It  follows,  then,  in  a  case  like  that  of  the  supply  in  question,  where 
the  capacity  of  the  engine  for  a  certain  amount  of  work  in  a  fixed  time 
is  determined,  that  the  working  operation  of  a  Cornish  cylinder  being 
limited  to  one  direction,  and  the  speed  of  the  descending  plunger  being 
limited  by  the  conditions  of  water-flow  through  the  valves  and  force 
tube,  there  is  an  important  distinction  as  to  capacity  for  work  between 
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a  single  and  double-acting  engine  of  the  same  cylinder.  The  former 
pumps  in  but  one  direction,  and  the  important  -water-stroke  is  not  con- 
trolled in  speed  by  the  cylinder.  In  order  to  pump  the  same  quantity 
of  Abater  in  a  given  time,  the  Cornish  engine  must  be  more  than  twice 
the  size  of  a  double-actins;  engine. 

It  is  also  clear  that  for  the  same  rate  of  delivery  the  Cornish  plun- 
ger must  be  more  than  twice  the  capacity  of  a  double-acting  pump, 
and  that  the  friction  and  disturbances  of  tlie  pump  are  consc(iuently 
magnified.  This  involves  an  advantage  to  double-action,  in  which  the 
pump  area  need  not  exceed  that  of  the  force  tube. 

Up  to  the  present  time,  however,  although  there  are  individual  cases 
of  double-acting  engines  more  economical  and  efficient  in  work  than 
individual  cases  of  the  single-acting,  the  latter  as  a  general  rule  are  en- 
tirely in  advance  of  the  former  in  these  qualities  and  in  that  of  dura- 
bility. And  the  Cornish  engines  have  the  advantage  in  the  friction  of 
their  working  parts,  due  to  their  superior  size  and  simplicity  of  motion, 
in  their  capacity  for  high  initial  steam  pressure  and  rate  of  expansion, 
and  in  the  superior  manner  in  wdiich  they  are  jackctted,  felted,  and 
protected  as  to  the  cylinders,  boilers,  and  other  appurtenances  from  losses 
by  radiation,  condensation,  and  otherwise.  The  testimony  of  the 
records  of  pumping  machinery  to  the  date  of  the  trial  of  the  Brooklyn 
engine  is  conclusive  as  to  the  advantages  in  practical  results  of  single- 
acting  engines ;  and  if  it  can  be  shown  that  this  engine  combines  with- 
in itself  all  the  advantages  of  the  old  system  wnth  its  improvements  in 
capacity  for  work,  we  have  the  whole  Cornish  testimony  endorsing  the 
principles  of  its  success. 

It  was  clear  that  there  were  advantages  in  compactness  of  ar- 
rangement and  capacity  in  Mr.  Yf right's  plan  over  the  single-acting 
engine.  For  our  Avork  a  Cornish  engine  of  not  less  than  90  inches 
bore  and  15  feet  stroke,  with  a  plunger  of  50  inches  diameter,jWas  re- 
quired to  furnish  the  supply;  and  the  leading  machine  shops  of  the 
country  regarded  this  as  an  unwieldy  and  almost  impracticable  con- 
struction. While  there  is  an  advantage  in  large  cylinders  for  economy 
over  small  cylinders,  there  is  at  present  a  practical  limit  to  construc- 
tion, Avhich  must  be  taken  into  account  in  putting  Avork  under  contract, 
although  the  size  named  is  not  Avithout  precedent  in  marine  engines, 
and  there  is  also  an  additional  responsibility  in  daily  management. 
I  do  not,  however,  regard  the  erection  and  running  of  such  an  engine  as 
impracticable,  nor  have  I  any  doubt  as  to  its  economical  results ;  but 
it  is  evident  that  the  same  results  Avith  a  smaller  engine  are  much  to 
be  preferred. 

Conceding  then  to  this  plan,  the  merit  of  double-action  and  the  dis- 
use of  cranks,  fly  wheels,  and  other  power  absorbents  of  double-acting 
engines,  the  question  to  be  determined  Avas,  Avhether  the  leading  fea- 
tures of  the  Cornish  engine  could  not  be  embraced  in  this  ;  or  in  other 
•words,  whether  the  steam  could  not  be  made  to  lift  water  instead  of 
cast  iron,  and  Avith  the  same  economical  results. 

Starting  on  the  assumption  that  this  was  the  chief  point  at  issue 
in  this  plan,  a  very  careful  study  was  made  of  the  various  pumping 
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engines  Avitliin  ol3servatlon  or  placed  on  record  as  to  those  cases  "where 
the  water  was  pumped  directly  bj  the  steam ;  and  the  testimony  on 
this  point  accumulated  to  many  more  examples  than  were  at  first 
anticipated.  All  the  mining  engines  have  one  Avater  lift  at  least  by 
steam,  and  their  economy  is  claimed  to  be  enhanced  accordingly ;  many 
cases  of  mining  and  pumping  double-lifting  engines  occur  in  Europe 
and  America;  the  great  "  Leeghwater  "  and  "  Cruquius ''  engines  of 
the  Harlaem  Meer  lift  on  their  expanded  steam,  and  the  climacteric 
of  pumping  engines  on  record,  in  the  Huelgoat  Mines,  with  its  vertical 
lift  of  754  feet,  belongs  to  the  same  class.  Two  things  were  clear  in 
practice  as  in  theory  :  that  water  could  be  lifted  in  this  way,  and  that 
it  could  be  lifted  without  injurious  disturbance  and  with  great  economy. 
And  the  conclusion  was  finally  expressed  without  hesitation,  that  the 
steam  could  be  used  for  the  direct  water  lift  without  any  fear  of  its  dis- 
turbing or  controlling  action  on  the  expansion  of  the  cylinder  or  the 
motion  of  the  steam  piston.  I  consider  this  the  vital  principle  of  the 
Brooklyn  engine. 

This  point  determined,  the  application  of  a  second  principle  was 
very  simple,  and  that  is  the  inertia  to  be  given  to  the  working  ])arts 
to  insure  a  capacity  for  high  initial  steam,  expansion,  and  steadiness 
of  action.  These  points  in  an  engine  are  determined  by  the  item  of 
weight  in  motion,  much  more  positively  than  engineers  as  a  general 
rule  are  willing  to  admit,  and  the  success  of  the  Cornish  engine  is  in- 
volved herein.  This  proposition  needs  no  elaborate  argument ;  it  is 
abundantly  demonstrated  in  practice  and  easily  proved  in  theory.  Our 
own  engine  has  settled  this  question  beyond  any  controversy,  and^now 
lacks  some  ten  tons  of  the  working  weight  which  was  estimated  for  it 
before  construction,  and  by  consequence  works  with  too  low  a  steam 
gauge  and  too  moderate  a  cut-off.  The  experimental  weights  added 
from  time  to  time  invariably  increased  the  duty  and  are  yet  much 
below  the  proper  standard. 

As  to  the  comparative  principles  of  this  engine  and  the  Cornish,  we 
claim  to  have  demonstrated  that  the  water  can  be  readily  pumped  by 
direct  steam  lift  without  any  disturbance  to  the  cylinder,  and  that  there 
is  no  difficulty  in  giving  the  beam  and  other  Avorking  parts  the  same 
advantages  of  inertia.  These  are  very  important  results.  The  rela- 
tive capacity,  cost,  and  management  are  also  of  great  consequence 
in  the  comparison. 

In  connexion  with  the  principle  mentioned,  that  there  were  no  in- 
jurious effects  to  be  anticipated  from  the  direct  water  lift  by  steam, 
there  are  to  be  considered  the  peculiar  arrangement  of  the  pumps,  the 
areas  of  delivery,  and  the  size  and  action  of  the  air  chamber,  all  of 
which  tend  to  equalize  and  facilitate  the  flow. 

The  pump  arrangement,  by  which  each  alternately  works  through 
the  other,  has  been  already  described.  The  Cornish  single-acting 
plungers  and  double-acting  barrels,  which  put  the  suction  column  in 
motion  in  one  direction,  are  obliged  to  reverse  it  on  the  return  stroke, 
and  thus  lose  the  benefit  of  its  momentum,  finding  this  in  fact  a  force 
to  be  overcome.     In  a  number  of  pump  cards  taken  from  various  en- 
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gines,  I  have  found  the  difference  in  load  betAveen  the  commencement 
and  end  of  this  suction  stroke  occasionally  to  range  up  to  G  pounds 
per  square  inch  on  the  piston.  So  sensible  have  hydraulic  engineers 
been  of  this  fact,  that  numerous  ingenious  devices  have  been  made  to 
secure  a  uniformity  of  motion  in  the  same  direction,  and  the  prmciple 
is  applied  on  a  large  scale  in  the  Hartford  Water  Woiks  engine,  and 
controlled  Mr.  Wright's  arrangement  of  this  plan.  There  can  be  no 
question  of  its  usefulness  in  retaining  every  expenditure  of  power,  in 
preventing  any  serious  loss  of  action  in  the  pumps  and  in  assisting  the 
quiet  opening  and  closing  of  the  valves. 

The  facility  of  delivery  through  the  inner  and  annular  barrels,  with 
their  36  and  54  inch  double-beat  valves  has  an  important  eflfect  on  the 
pumping  friction,  which  as  we  have  shown  for  the  enormous  delivery 
of  14|  millions  of  gallons  per  day  increases  the  equivalent  lift  for  both 
pumps  and  force  tube  but  10  feet  in  160  or  Q\  per  cent.;  a  case  with- 
out any  precedent  in  pumping  experience.  The  annular  barrels  were 
not  included  in  the  contract  plan,  but  were  adopted  at  Mr.  AVright's 
suggestion  during  construction. 

Our  experiments  have  also  demonstrated  the  propriety  at  the  outset 
of  making  the  capacious  air-chamber  attached  to  the  outboard  pump. 
Various  devices  are  in  use  for  maintaining  a  continuous  motion  in  force 
tubes  when  the  plungers  are  not  forcing  or  the  pump  pistons  are  on 
their  centres.  The  rude  and  expensive  English  stand-pipe,  which  com- 
bines an  entirely  different  use  in  furnishing  a  fixed  head  and  a  small 
reservoir  and  whose  purpose  seems  to  be  much  misapplied  in  our  coun- 
try, has  this  effect :  in  some  cases,  as  a  device  much  more  rude,  a  sec- 
ondai-y  weighted  plunger  is  applied  to  the  tube  for  this  purpose,  but 
no  appurtenances  of  the  kind  will  compare  in  economy  of  cost  and  in 
softness  of  reaction  with  a  properly  proportioned  air-chamber.  A 
proper  account  of  the  experiments  made  on  our  air-chamber  by  means 
of  a  diaphragm  plate  fitted  across  its  upper  section  and  provided  with 
adjustible  throttle  valves,  would  require  much  more  space  than  can  be 
taken  here.  They  have  all  tended  to  show  very  clearly  the  importance 
of  the  air  chamber  to  the  action  of  the  engine.  The  eficct  of  the  dia- 
phragm when  in  use  was  to  retard  the  speed  of  the  engine  and  to  im- 
prove the  action  of  the  valves,  but  the  oscilhition  of  the  pumping  column 
was  much  increased,  affecting  the  force  tube  for  a  long  distance  and 
increasing  the  pump  and  cylinder  load  by  an  important  per  centage. 

It  is  not  claimed  for  this  engine  that  the  result  in  duty  equals  the 
highest  standard  of  the  best  pumping  engines,  although  in  advance  of 
any  Cornish  engine  in  this  country ;  much  better  duty  than  611,000 
foot-pounds  is  reported  in  Europe,  but  in  no  European  or  American 
case  are  the  engines  worked  with  as  low  boiler  pressure  and  expan- 
sion. We  have  demonstrated  by  experiments  that  our  only  hindrance 
to  these  conditions  of  great  economy  simply  depends  on  additional 
weight  in  motion,  while  at  the  same  time  it  is  demonstrated  that  an 
engine  of  this  class  is  unprecedented  in  the  items  of  working  friction 
and  smoothness  of  action.  There  can  be  no  difficulty,  therefore,  in 
fitting  the  present  engine  or  in  building  another  so  as  to  equal  any 


370  Civil  Engineering. 

result  ever  actually  attained  in  the  venerable  history  of  pumping  ma- 
chinery, and  by  conditions  of  experiment  rigidly  applied  to  this  engine 
which  admit  of  no  contingencies  or  doubts. 

This  description  of  the  engine,  of  its  actual  results,  and  of  its  prin- 
ciples of  action,  comprises  in  a  general  manner  all  that  is  requisite 
to  its  comprehension.  It  has  been  designated  an  experiment,  and 
there  may  be  a  sense  in  which  this  is  true,  as  no  engine  of  the  same 
peculiar  combination  was  ever  before  built;  but  in  those  leading  fea- 
tures, which  clearly  follow  the  well  tried  paths  of  known  results  or 
natural  laws,  it  is  in  no  sense  experimental,  and  those  who  assumed  the 
weighty  responsibility  of  its  success  were  fully  justified  in  their  under- 
taking. The  engineer  who  studies  carefully  the  lessons  of  past  expe- 
rience and  the  axioms  of  mechanical  laws,  will  not  be  disappointed  in 
the  results  of  his  combinations ;  and  a  demonstration  like  this,  on  so 
important  a  scale,  of  hydrodynamic  laws,  ought  to  be  regarded  with 
interest  by  the  civil  engineering  profession.  By  the  terms  of  their 
contract,  Messrs.  AVoodruflF  and  Beach,  in  case  the  engine  had  failed 
to  perform  its  specified  duty,  were  bound  at  their  own  cost  to  supply 
its  place  by  another  which  would,  and  there  are  very  few  engine  builders 
in  this  country  who  would  have  been  willing  to  assume  such  a  burthen. 
JSTo  small  measure  of  praise  is  therefore  due  to  them,  and  their  very 
ingenious  superintendent,  for  the  confidence  and  ability  with  which 
their  work  was  undertaken  and  completed. 

Brooklyn,  April,  18G0. 
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The  plan  has  been  again  revived  of  introducing  steam  locomolive 
carriages  on  common  roads,  and  a  committee  of  the  House  of  Com- 
mons during  the  last  session  examined  witnesses  with  a  view  to  ascer- 
tain its  practicability.  The  experiment  of  road  locomotives  had  not  a 
fair  trial  when  formerly  made,  for  the  formation  of  railways,  and  the 
obstacles  that  were  presented  to  the  running  of  such  cai-riages,  for  the 
time  threw  the  project  into  the  shade,  and  after  several  ingenious  en- 
gineers had  been  ruined  in  the  endeavor  to  construct  locomotives 
adapted  to  the  peculiarities  of  irregular  surface  traction,  the  notion 
was  abandoned.  The  trustees  of  turnpike  roads  also,  having  tried  to 
render  tlie  locomotives  inoperative  by  covering  the  roads  with  quan- 
tities of  loose  stones,  at  length  adopted  the  more  eflectual  plan  of  get- 
ting the  tolls  on  such  carriages  raised  to  a  prohibitive  rate.  One  of 
the  chief  objects  of  the  select  committee  on  the  Locomotive  Bill, 
which  was  brought  into  Parliament  late  in  the  session,  was  to  ascer- 
tain whether  the  objections  to  steam  carriages  or  wagons  arising  from 
the  injury  to  the  roads,  and  from  the  frightening  of  horses,  had  been 
overcome  by  Boydell's  traction  engine  ;  and  whether  that  method  of 
traveling  might  not  be  revived  by  the  application  of  his  invention. 
The  committee  appointed  to  consider  the  bill  met  on  the  19th  of  July, 
Mr.  Garnett  being  appointed  chairman.  They  sat  only  for  three  days, 
and  examined  the  following  witnesses :  Mr.  William  M'Adam,  Mr. 

*From  the  Lond.  Cir.  Eug.  and  Arch.  Journiil,  Sept.,  1S59. 
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Gibson,  Mr.  Henry  Browse,  and  Mr.  Frederick  Hemming,  Trhen  the 
preamble  of  the  bill  was  agreed  to,  several  amendments  were  made, 
and  it  was  reported  to  the  House. 

The  evidence  given  by  Mr.  M'Adam,  the  general  surveyor  of  turn- 
pike roads,  was  highly  favorable  to  the  traction  engine,  and  he  com- 
municated the  notes  he  made  during  an  experimental  journey  with  it 
from  Thetford  to  London  in  May  last.  The  importance  of  the  subject 
will  justify  our  quoting  amply  from  his  evidence,  omitting  those  por- 
tions that  had  no  immediate  bearing  on  the  question,  and  omitting  also 
the  questions  of  the  members.     Mr.  IM'Adam  said : 

"  Up  to  the  year  1857,  I  was  perfectly  convinced  that  locomotives 
could  never  travel  upon  turnpike  roads,  but  I  was  then  induced  to  see 
how  they  were  constructed  with  what  is  called  an  endless  railway;  my 
curiosity  then  led  me  to  look  at  it,  and  when  I  saw  it  I  was  so  satis- 
fied with  the  mechanical  construction  of  it,  that  I  saw  the  company, 
and  requested  that  they  would  give  me  an  opportunity  of  traveling 
with  an  engine,  so  that  I  might  see  the  eifect  of  it,  both  as  to  draft 
and  as  to  its  effect  upon  the  road.  They  allowed  me  to  do  so,  and  I 
went  to  Thetford,  and  accom-panied  the  engine  with  a  load  of  some  30 
tons,  I  think,  and  brought  it  into  London.  That  is  the  only  engine 
that  I  have  ever  seen  at  work.  I  promised  the  company  when  I  went 
down,  that  I  would  keep  a  log  of  the  proceedings  of  the  engine,  and 
let  them  have  a  copy  of  it,  and  also  any  observations  which  I  might 
make  upon  it ;  but  not  being  a  professional  engineer,  I  merely  sug- 
gested some  things,  and  made  amateur  observations.  My  principal 
object  was,  to  see  what  the  effect  of  the  engine  was  upon  the  road, 
and  how  it  was  enabled  to  draw  so  great  a  weight  as  they  said  it  would 
draw.  I  had  previously  gone  much  into  the  subject  with  several  gentle- 
men who  had  suggested  engines  years  before  ;  I  had  talked  a  great 
deal  to  Mr.  Brunei  about  them,  and  the  conclusion  which  I  always 
came  to,  and  which  i\Ir.  Brunei  said  was  a  correct  one,  was  that  the 
resistance  of  the  road  to  the  engines  which  Avere  then  suggested  was 
so  great,  that  there  would  be  no  balance  of  power  left  to  draw  the 
carriages. 

"  The  thing  that  struck  me  as  being  so  excellent  in  Mr.  Boydell's 
contrivance  Avas,  that  the  resistance  to  the  forward  motion  of  the  en- 
gine was  entirely  destroyed  by  making  the  engine  travel  on  an  iron 
rail  for  nearly  a  yard,  and  when  the  Avheel  arrived  at  the  point  of  that 
rail,  it,  in  a  most  ingenious  manner,  lilted  the  rail  it  run  over  and  laid 
down  another  for  itself  to  run  over.  The  bite  which  the  engine  had 
upon  that  iron  rail  was  suflficient  in  most  cases  to  propel  the  load  which 
the  engine  had  behind  it,  but  where  the  wheel  had  a  tendency  to  slip, 
the  attachment  of  the  wheel  to  the  shoe  was  such  that  it  could  not 
slip  any  more,  and  the  consequence  was  that  the  engine  had  the  whole 
hold  of  the  shoe  upon  the  ground,  and  that  shoe  occupied  an  area  of 
something  like  a  thousand  inches,  so  that  the  bite  of  the  engine  upon 
the  ground  Avas  equal  to  the  area  of  the  shoe,  and  the  wheel  could  not 
slide  because  the  attachment  prevented  it,  and  in  a  most  ingenious 
manner  the  engine  continued  to  lay  down  one  shoe  after  another  as  it 
wanted  them. 
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*'  If  the  committee  will  allow  me,  I  will  suggest  tbat  there  are  two 
points  that  will  arise  before  you,  I  think :  the  pressure  on  the  road, 
and  the  injury  by  pressure  to  the  road ;  the  bite  of  the  engine,  and 
the  injury  by  the  bite  of  the  engine  :  they  are  totally  distinct  things. 
This  [referring  to  the  model)  is  an  iron  rail,  and  that  remains  perfectly 
quiet  on  the  road;  the  consequence  is  that  let  the  load  be  what  it  will, 
the  pressure  on  the  road  is  diffused  over  the  whole  area  of  that  shoe. 
The  wheel  then  proceeds  along  the  shoe  that  it  has  just  laid  down, 
lifts  it  up  and  then  lays  down  another.  Now  with  regard  to  the  power 
of  the  propelling  carriages,  if  this  wheel  had  no  shoes  upon  it,  then 
you  would  have  the  bite  of  the  width  of  this  wheel  acting  upon  a  point 
upon  the  road ;  if  that  were  skidded  it  would  break  the  road,  but  if 
not,  it  would  simply  go  forward,  having  previously  tried  to  loosen  the 
road,  and  perhaps  have  loosened  it  to  some  certain  extent.  Here, 
before  this  wheel  can  skid,  it  must  drag  the  whole  of  that  shoe  along 
in  that  direction ;  and  with  enormous  power  and  great  resistance  it 
does  so. 

"  I  have  here  a  copy  of  my  journal  of  a  trial  of  Mr.  Boydell's  trac- 
tion engine  on  its  endless  railway ;  and  by  extra  sized  spokes,  there 
was  attached  to  this  a  projecting  iron  all  the  way  round,  with  teeth 
upon  it  facing  upwards. 

'The  single  power  consisted  of  a  pinion  of  ten  teeth,  working  on  the  geared  wheel  of 
ninety-six  teeth.  The  double  power  consisted  of  the  same  pinion  working  into  another 
of  twenty  teeth  which  worked  into  the  geared  plate  before  mentioned.  The  front  wheels, 
which  work  on  a  tixed  axle,  and  lock  by  means  of  a  perch  bolt,  are  four  feet  six  inches 
in  diameter.     The  endless  railway  was  removed  from  them.' 

"  By  these  front  wheels  the  engine  is  guided  or  steered  by  means 
of  a  coach  pole  of  nine  feet  in  length,  and  a  wheel  and  rudder  chains 
conducted  exactly  as  it  is  on  board  ship,  the  pole  representing  the 
tiller. 

'  The  extreme  pressure  of  steam  is  70  lbs.  on  the  square  inch.  The  first  point  of 
draft  is  in  a  direct  line  with  the  driving  wheel,  the  second  and  usual  point  18  inches 
towards  the  near  side  of  the  engine,  both  through  a  strong  beam  of  wood,  bolted  to  the 
fire-box  foot  plate.' 

"  The  reason  of  that  was  that  the  engine  in  going  forward  very 
much  resembled  a  boat  pulled  with  one  oar ;  if  you  had  put  a  rope 
from  a  boat  pulled  by  one  oar,  over  on  this  side,  your  boat  would  go 
nearly  straight  forward,  because  the  backward  draft  would  counteract 
the  oar. 

'An  elevating  screw  working  in  the  perch  bolt  raises  or  lowers  the  head  of  the  boilers 
according  to  the  ascent  or  descent  of  the  ground,  and  is  easily  worked  by  the  steerer. 
It  has  16  inches  of  thread.  The  load  consisted  of  articles  which  were  to  have  been  sent 
to  London  by  railway;  and  the  train  of  carriages  which  contained  them  was  necessarily 
elongated  by  the  requirements  of  the  general  turnpike  acts,  which  restrict  the  weight  of 
goods  which  shall  be  placed  upon  two  or  four  wheels.  The  train  was  95  feet  in  length, 
the  engine  27,  making  together  122  feet  long.  One  timber  wagon,  4^  inch  wheels,  5 
tons  7  cwt.;  one  threshing  machine,  2  tons;  one  ditto,  1  ton  17  cwt.;  one  wagon  on  2^ 
inch  wheels,  containing  a  spare  supply  of  water  (never  used),  coals,  coke,  iron  castings, 
&c.,  4  tons ;  one  agricultural  engine  (which  was  left  at  a  farm  near  Newmarket),  3  tons  ; 
eight  people  (three  of  whom  were  in  attendance  on  the  engine  and  one  on  the  train), 
chains  and  heavy  attachments,  to  enable  the  wagons  to  draw  each  other,  5  cwt.;  making 
together,  17  tons  1  cwt.   (That  was  exclusive  of  the  engine  ;  then  my  report  slates  this:) 
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On  Thursday  morning  left  Thotford  at  10*3;  supi)ly  of  coke  10  cvvt.  2  qrs.  12  lbs.,  ditto 
of  coals  (14  bags')  8  cwt.  2  qrs.  21  lbs.;  tank  full  of  water;  one  ton  spare  water.  10-5 
A.M.,  started  ;  10-10,  double  power  on  in  mistake,  reduced  to  single.  First  mile,  up  hill, 
1  in  24;  11-6,  down  hill,  about  1  in  36,  then  up,  1  in  15;  this  tried  the  engine,  the 
driver  not  being  acquainted  with  her  power;  1 1*15,  stopped  to  show  engine;  ll-l7,on 
again;  I) •22,  stopped  at  Eldcn  for  water;  watered  by  a  draw-well  with  a  small  bucket; 
r2-'16  P.  M.,  started  round  a  right-angled  turn  in  a  23  feet  road  without  any  difficulty; 
1'15,  stopped  for  horses.' 

"  That  means,  stopped  for  horses  -which  were  frightened.  We  had 
met  several  cart-horses;  they  had  noticed  it  a  little,  but  not  enough 
to  require  us  to  stop.  On  going  down  hill,  if  the  hill  is  sufficiently 
steep  to  allow  the  load  to  overtake  the  engine,  we  then  put  the  skid 
on  to  some  of  the  wheels  of  the  load ;  hut  if  the  hill  is  not  sufficient 
for  that,  we  then  let  them  go  down  quietly,  and  the  engine  itself  is 
retarded  by  reversing  the  engine  or  throwing  it  out  of  gear,  and  let- 
ting it  pump  itself  dry. 

*At  1-16  we  started  ;  I-43  stopped  for  heated  driving-wheel  (a  new  box  had  been  put 
in  that  morning).  The  road  bad  been  loose,  and  made  of  flints;  stopped  for  want  of 
steam  ;  coke  had  been  tried,  and  smothered  the  fire  ;  it  was  found  to  be  too  slow  in 
burning;  very  bad  parish  road,  but  flat;  3- 15  slopped  for  water  at  three-quarters  of  a 
mile  from  Milden  Hall,  Sufl'olk  ;  cleaned  ash-pan  for  first  time;  crowds  of  people  and 
many  horsemen,  and  some  gigs  following  us,  riding  and  driving  close  to  the  engine  ; 
5-yO,  steep,  bad  road,  over  1  in  18  ;  engine  very  steady;  about  25-  miles  an  hour  ;  steer- 
ing beginning  to  be  affected  at  the  inner  or  No.  2  point  of  draft;  fill  this  time  single 
power  used  ;  6-10  stopped  at  the  "Red  Lodge"  inn  ;  filled  up  water,  3^  miles  from  Mil- 
den Hall  ;  cleaned  fire-pan  ;  6-35,  started  from  the  "Red  Lodge;"  road  very  good,  dry, 
hard,  and  smooth  ;  7'36,  crossed  railway  arch  up  a  gradient  of  1  in  15,  newly  stoned 
with,  broken  flints.  The  engine  went  very  slowly,  but  did  not  stop;  would  not  steer 
well ;  tended  to  the  near  water-course,  and  at  last  got  into  it.  I  stopped  the  engine  to 
alter  the  power,  when  Mr.  Boydell  desired  the  single  power  might  be  continued,  and  he 
would  get  us  out  of  the  ditficulty  by  altering  (for  the  first  time)  the  point  of  draft  to 
that  in  a  direct  line  with  the  driving-wheel,  or  No.  1.  The  engine  then  went  on,  steer- 
ing quite  well,  and  got  out  of  the  water-course;  8-15,  arrived  at  Newmarket;  went 
through  the  town,  and  left  the  train  in  a  wide  part  of  the  road;  returned  to  the  town 
with  engine,  and  placed  it  in  the  yard  of  the  "Half  Moon,"  a  most  awkward  place  to 
go  into  or  out  of  with  two  horses  in  a  wagon,  as  the  entrance  is  narrow,  crooked,  and 
of  a  steep  ascent.  The  engine  went  in  and  out  without  the  least  difficulty,  although 
there  were  not  6  inches  to  spare  at  two  points  of  a  crooked  turn.  This  distance  is  22 
miles,  in  consequence  of  going  round  to  avoid  an  insecure  bridge  on  the  main  road. 
We  started  at  10-5  A.M.,  arrived  at  8-15  P.  M.;  time,  10  hours  10  minutes.  Deduct 
actual  stoppages,  3  hours  55  minutes,  less  stoppages  than  would  have  been  necessary 
had  tanks  existed,  20  minutes  ;  actual  mercantile  time,  6  hours  35  minutes,  which  is 
equal  to  three  and  four-tenlhs  of  a  mile  per  hour  for  one  day.  Coal  used  fincluding  a 
little  coke),  10  cwt.  14  lbs  ,  or  about  half  a  hundredweight  to  a  mile.  The  coal  was  bad; 
the  road  generally  on  a  rise,  Newmarket  being  much  above  Thetford.' 

"  No  accidents  happened  to  vehicles  or  to  other  things,  except  such 
as  I  have  read.  We  had  not  on  any  one  occasion  to  take  hold  of  a 
horse.  Once  or  twice,  near  London,  I  went  forward  for  the  purpose 
of  holding  some  carriage  horses,  but  the  coachman  told  me  not  to  do 
so,  as  he  would  be  able  to  manage  them ;  the  horses  just  stared  at  us, 
and  then  went  on.  We  never  attained  five  miles  an  hour,  and  I  think 
I  mention  at  the  end  of  this  report,  that  according  to  my  idea,  they 
never  should  go  beyond  that  speed  with  that  sized  wheel.  I  should 
say  that  those  engines  ought  not  to  travel,  and  would  not  travel  at  a 
greater  speed  than  four  miles  an  hour.     The  committee  will  bear  in 
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mind  that  I  have  taken  no  further  interest  in  this  engine  than  to  as- 
certain what  effect  it  wouhl  have  upon  the  roads  and  upon  loads,  under 
an  impression  that  it  might  some  day  come  into  operation.  I  believe 
that  the  engine  has  been  most  materially  altered  and  improved  since 
the  time  of  which  I  have  spoken,  at  the  suggestion  of  various  officers 
of  the  Government  who  have  seen  it. 

(Journal  continued.) — 'On  Frida}',  May  15,  6  A.  M.,  in  Newmarket.  Got  up  steam, 
and  repaired  the  axles  of  the  threshing  machines,  which,  being  of  wood,  were  working 
badly  ail  the  day  before;  7-] 5  started  with  the  train;  7*56,  a  hill  near  the  fourth  mile- 
stone, nearly  1  in  19,  the  rest  of  the  hill  1  in  12,  about  one  furlong  in  length;  not  the 
least  diffirulty;  two  miles  and  a  half  per  hour.;  road  very  good  ;  8-30,  stopped  at  Sis 
Mile  Bottom  for  breakfast;  filled  up  water;  road  good,  but  very  undulating;  the  rail- 
way people  telegraphed  our  starting  from  here  up  their  line.  The  train  was  diminished 
in  weight,  by  the  loss  of  the  agricultural  engine  of  three  tons.  9- 15,  started  across  the 
railway;  road  excellent,  much  downhill;  stopped  at  Bourne  Bridge  for  water;  there 
being  no  convenient  place  to  water,  the  engine  was  detached  from  the  train,  and  turned 
at  right  angles  down  an  embankment  at  1  in  4  ;  then  on  the  bank  turned  again  short  to 
the  right  into  the  river,  where,  the  tank  being  filled,  the  engine  went  through  the  stream, 
and  up  the  upper  bank,  into  the  road,  and,  backing  on  to  the  train,  started  at  11*33. 
(That  was  a  very  severe  test.)  The  bottom  of  the  river  was  very  slimy ;  we  forced  it  over 
a  piece  of  waste  grass,  and  there  was  hardly  room  at  the  end  of  the  bridge  for  the  en- 
gine to  go  by  ;  the  shoes  tore  away  the  bank  of  the  field,  cut  a  great  hole,  turned  the 
earth  up,  and  exhibited  most  extraordinary  power;  it  did  so  much  mischief  to  the  bank 
that  we  offered  to  pay  the  fiirmer,  who  was  present,  for  putting  it  right  again  ;  but  he 
very  kindly  said  he  would  not  think  of  taking  any  thing;  12-53.  stopped  for  dinner  at 
Chesterford,  and  filled  up  water;  2'13,  started  from  Chesterford;  2-50,  stopped  at  Little- 
bury  to  show  the  engine  ;  4  18,  Newport;  stopped  for  water;  backed  into  a  yard  for  it; 
stopped  four  times  for  horses.' 

"All  that  country,  it  will  be  remembered,  is  very  uninhabited,  ex- 
cept on  passing  through  the  towns ;  we  passed  through  several  towns. 
Generally  speaking,  when  we  came  to  the  towns  we  were  inconve- 
nienced by  the  number  of  people  who  were  riding  round  us ;  we  had 
forty  or  fifty  people  riding  round  us  in  one  of  the  towns,  and  I  was 
afraid  one  of  them  would  be  struck.  Some  of  the  horses  made  a  great 
objection  at  first,  but  the  gentlemen  coaxed  their  horses  up  to  the  en- 
gine, and  the  thing  ended  in  every  one  of  them  following  us.  The 
stoppage  of  the  engine  removed  the  difficulty.  We  never  had  any 
thiniT  to  do  but  to  stop  the  engine,  and  then  if  a  horse  was  frightened 
his  rider  would  get  down  and  coax  him.  The  engine  puffs  off  its  steam 
like  a  locomotive,  but  the  noise  is  not  so  loud.  It  struck  me  that  the 
shoes  on  the  wheel  w^ere  the  things  that  the  horses  did  not  like;  they 
appeared  to  me  more  to  dislike  the  sight  of  those  shoes  than  they  did 
the  noise  of  the  engine.     The  horses  I  speak  of  were  hunters. 

(■Journal  continued. J — 'At  4*18,  Newport;  stopped  for  water;  backed  into  a  yard  for 
it;  stopped  four  times  for  horses.  5-3,  went  on;  stopped  very  often  to  fill  up  water,  fear- 
ing a  want  of  accommodation.  Windmill  Hill  very  long  and  heavy,  1  in  15  in  one  place. 
8*30,  Bishop  Stortford;  put  up  for  the  night;  turned  off  a  15-feet  road  at  right  angles  with 
the  whole  train  into  the  inn  yard,  which  ascended  steeply  ;  stuck  fast  on  a  dung-heap, 
the  rear  wagon  still  overlying  the  turnpike  road  ;  put  on  double  power  and  took  in  the 
whole  train,  dispersing  the  dung-heap  all  round  ;  a  shout  from  the  bystanders,  who  had 
made  up  their  minds  that  she  was  fast  for  the  night ;  broke  the  steering-pole,  and  had 
it  fished  with  iron  plates.  Saturday,  May  16,  7  22  A.  M.,  left  Bishop  Stortford;  Spill- 
brook  Hill  1  in  12;  road  broken  ;  engine  tended  to  near  water-course.  Altered  points 
of  drafts,  and  went  on.  8-20,  stopped  to  change  drafts  back  again,  tightened  bolts  on 
engine,  and  looked  it  over ;  stopped  at  Harlow  Railway  Bridge,  took  off  engine  and 
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filled  up  water;  took  in  12  cwt.  of  good  coal,  20  cwt.  having  brought  us  from  New- 
market, 41  miles,  less  than  half  a  hundredweight  per  mile;  ro.ul  excellent.  Bishop 
Stortford  to  Harlow,  six  miles.  Station-master  said  we  had  arrived  in  half  the  time  they 
had  allowed  us  to  do  it  in.  Put  the  drag  on  to  the  timber  carriage  before  it  had  reached 
the  top  of  the  incline  ;  the  engine  took  it  all  over  with  ease,  notwithstanding  the  drag. 
(I  merely  did  that  to  try  the  power  of  the  engine  on  that  piece  of  road.)  Engine-driver 
quite  acquainted  with  work  and  the  engine;  all  went  on  smoothly.  Harborough  to  Ep- 
j)ing,  7  miles.  13-20  P.  M.,  Eppiiig ;  watered  and  dined;  road  hilly  and  rough  from 
Harlow,  but  hard  and  dry  ;  weather  very  fine ;  the  road  telling  on  the  shoes.' 

"  That  is  a  point  -which  I  will  explain  to  the  committee.  In  the 
shoes  which  we  traveled  with,  instead  of  this  bar  being  laid  in  the 
direction  of  the  route,  it  was  laid  a  little  out  of  the  direction  of  the 
route ;  I  never  could  quite  understand  the  reason  for  that,  except  that 
the  attachment  being  outside,  the  shoe  might  not  come  perfectly  square 
down ;  but  when  it  came  to  lift  the  bar  underneath,  here,  it  was  taken 
\apon  this  point  [referring  to  the  model),  and  just  as  it  left  the  road  it 
gave  a  slight  scrape  upon  the  road.  I  was  obliged  to  watch  very  nar- 
rowly to  see  what  it  was  that  had  brightened  the  iron;  that  was  a  me- 
chanical defect  in  the  making  of  the  shoe ;  it  was  not  a  necessary 
consequence  of  the  principle  of  the  construction  of  it.  I  think  that 
this  contrivance  [referring  to  the  model),  as  far  as  I  can  judge  from 
merely  seeing  it,  will  entirely  get  rid  of  it,  but  I  have  never  seen  this 
wheel  at  work  ;  I  felt  in  my  own  mind  that  I  could  have  got  rid  of  it 
myself  if  I  had  made  the  shoes. 

Journal  continued.) — '  The  consumption  of  oil  and  grease  very  great.  (I  should 
mention  that  it  was  in  consequence  of  the  heating  of  the  boxes  ;  they  were  put  in  in  a 
hurry  the  morning  we  started, and  they  were  not  perfectly  true;  it  was  a  mere  mechan- 
ical defect.)  1-37,  started  from  Epping,  taking  one  passenger,  who  was  anxious  to  see 
the  engine  work;  left  the  engine  at  a  pond  to  water,  when  the  men  without  orders  put 
on  a  new  finger  in  lieu  of  one  broken  ;  took  in  water;  one  tank  full  had  brought  us 
nine  miles  of  very  bad  road.  The  road  through  Epping  Forest  and  into  Woodford  very 
bad;  no  level;  gradients  from  1  in  18  to  I  in  40  ;  the  road  broken  up  all  over,  sandy 
and  heavy,  with  half  settled  material  (round  flint  gravel,  unbroken);  5'20,  started  from 
Woodford;  525,  at  bottom  of  the  hill  in  the  street,  engine  stopped,  and  on  coming  up 
to  it  saw  two  teeth  broken  out  of  the  geared  wheel,  and  the  backward  shoulder  of  the 
shaft  saddle  broken  olT  beyond  the  bolls;  5-45,  changed  to  the  double  power  to  ease  the 
saddle;  the  bolt  of  the  lever  of  the  double  power  came  oft';  there  I  left  the  train,  within 
200  yards  of  its  destination,  which  was  to  be  at  Stratford.  It  was  supposed  the  accident 
was  caused  by  a  momentary  riding  of  the  shoes  from  an  improper  bend  in  the  new  fin- 
ger, but  this  was  not  confirmed  by  the  engine-driver,  who  must  have  felt  the  shock  ;  he 
only  saw  the  tooth  fall,  and  then  the  bit  of  the  saddle  fall  at  his  feet  on  the  foot-plate. 
The  crank-shaft  was  slightly  bent  at  the  same  time,  yet  nothing  appeared  to  derange  the 
motion  of  the  engine.  The  road  was  good  and  slightly  down  hill,  and  on  a  turn.  I  was 
looking  at  it  from  a  short  distance,  but  did  not  perceive  any  peculiar  motion.  The  heels 
and  toes  showed  the  eft'ect  of  85  miles  of  flint  road,  and  one  end  of  each  rail  was  worn 
at  the  corner.  The  fingers  were  in  some  instances  indented,  but  I  do  not  think  the 
actual  loss  of  iron  as  much  as  would  have  been  incurred  on  the  shoes  of  the  14  horses 
it  would  have  re<iuired  to  draw  the  train.  There  was  not  any  perceptible  wear  in  any 
other  part  of  the  engine.  The  coals  averaged  half  a  hundredweight  per  mile,  and  the 
pace  averaged  three  miles  and  a  half  an  hour.  It  would  not  be  well  to  allow  one  of 
these  engines  to  exceed  five  miles  an  hour.  There  was  much  less  difficulty  in  descend- 
ing hills  and  turning  corners  with  a  long  train  than  was  anticipated.' 

"  That  is  the  whole  of  my  report,  which  was  merely  intended  for 
the  company,  and  not  for  actual  publication.  I  sent  a  copy  of  it,  with 
the  permission  of  this  gentleman,  to  Colonel  Tulloch,  who  had  charge 
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of  the  carriage  department  at  Woolwich,  and  he  sent  an  oflScer  to  fol- 
low an  engine  which  the  company  made  for  them,  and  I  think  that  his 
report  was  very  much  like  mine,  the  same  kind  of  incidents  happen- 
ing all  through." 

Mr.  M'Adam  was  subjected  to  a  long  examination  by  different  mem- 
bers of  the  committee,  for  the  purpose  of  eliciting  further  information 
on  the  points  referred  to  in  his  journal.  The  most  important  parts  of 
the  information  thus  given  were  the  following  : — 

"  I  saw  one  of  these  engines  at  Salisbury  the  following  year,  work- 
ing a  plough ;  and  afterwards,  at  the  Royal  Agricultural  Society,  I 
saw  it  undergo  a  severe  trial  in  the  plough  field.  The  principal  part 
of  the  ground  had  been  ploughed  a  day  or  two  before.  They  got  into 
a  small  hole  in  the  ground,  which  was  caused,  I  believe,  by  some  chalk 
having  been  taken  out ;  the  wagon  dipped  into  it,  and  the  engine 
could  not  pull  it  out,  the  shoes  tore  up  the  soil  and  then  the  chalk, 
and  the  engine  was  very  likely  to  bury  itself.  Mr.  Boydell  came  to 
us ;  I  was  on  the  water  tank ;  he  took  off  the  attachment  and  put  on 
a  long  chain  ;  the  engine  then  lifted  itself  out  of  its  own  hole  and  got 
on  to  firm  ground,  and  then  it  tore  the  tank,  loaded  as  it  was,  out  of 
the  hole,  and  went  up  to  the  top  of  the  hill. 

"  The  horse  power  of  the  engine  on  the  journey  from  Thetford  was 
ten  horses  nominally.  The  effect  of  the  wheels  upon  the  road,  was 
that  the  moment  the  shoe  moved  from  the  undue  pressure  on  the  pis- 
ton, it  then  began  to  scrape  the  road,  and  did  that  kind  of  mischief 
"which  a  horse's  feet  do  when  he  struggles. 

"  I  am  of  opinion  that  the  damage  which  an  engine  and  carriages 
drawn  by  the  engine  would  cause  to  the  road,  would  be  considerably 
less  than  would  be  caused  if  the  same  weight  were  drawn  by  horses. 

"  The  bursting  of  an  engine  is  a  matter  so  entirely  out  of  every- 
body's control,  that  I  would  not  say  that  the  public  would  be  perfectly 
free  from  danger  of  that  kind ;  but  it  would  be  one  of  those  points 
that  the  Board  of  Trade  would  have  to  look  into  very  narrowly.  The 
frightening  of  a  horse  is  not,  I  think,  a  matter  of  so  much  consequence 
as  should  prohibit  the  use  of  these  engines.  I  think  that  the  use  of 
them  will  obtain  some  day  or  other,  and  I  think  that  some  day  or  other 
the  horses  will  become  accustomed  to  them.  We  found  that  at  first 
railways  were  a  great  nuisance  to  horses,  so  much  so  that  in  the  Gene- 
ral llailway  Act,  power  was  given  to  the  Board  of  Trade  to  order  a 
screen  to  be  put  up  for  the  protection  of  public  roads ;  during  the 
early  stage  of  railways,  I  was  excessively  particular  about  that,  and 
insisted  on  screens  being  erected ;  some  of  those  screens  have  since 
worn  out ;  other  railways  have  been  made  since,  and  I  have  endea- 
vored to  get  screens  put  to  them ;  but  the  very  gentlemen  who  had 
been  in  the  habit  of  using  the  road,  have  said  that  they  did  not  want 
them ;  and  I  think  myself,  and  I  know  from  experience,  that  horses 
have  become  accustomed  to  railways,  and  I  think  that  they  would  be- 
come accustomed  to  these  engines  in  the  same  way ;  besides  which,  it 
is  quite  possible  that  the  engines  may  be  made  much  less  objectionable 
than  they  are  at  present,  by  housing  the  wheels." 
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The  remainder  of  Mr.  M'Adam's  evidence  was  directed  to  the  con- 
sideration of  the  tolls  that  should  be  charged  on  such  locomotive  en- 
gines, and  to  the  restrictions  to  which  they  should  be  limited  as  to  use 
of  wheels,  speed,  and  general  construction. 
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Opinion  of  U.  S.  Circuit  Court,  JJistrict  of  Cohimbia,  on  an  Interfe- 
rence Case — being  for  '"''Thread  Controllers  of  Sewing  Machines.'' 

]{eported  Ijy  IIenry  Uowsox. 

In  the  matter  of  Interference  of  A.  Bar-^  On  appeal  from  the  de- 
TilOLF,  Patentee,  Appellant,  and  J.  S.  [  cision  of  Com.  of  Pa- 
SwAN,  Assignee  of  J.  J.  Couch,  Appli-  ["  tent.s.  At  Chambers, 
cant  and  Appellee.  J       INIarch  8th,  18G0. 

<J.  D.  Sa-rhen-t,  Now  York,  Counsel  for  Bartholf. 
Henrt  Uowso.n,  I'hiladeliihia,  Counsel  for  Swan. 

The  present  contest  involves  an  inquiry  into  the  priority  of  inven- 
tion of  a  certain  improvement  in  the  Thread  Controllers  of  Sewing 
Machines,  between  A.  Bartholf,  patentee,  and  J.  S.  S^van,  assignee  of 
J.  J.  Couch,  applicant.  The  patent  of  A.  Bartholf  was  applied  for 
on  the  28th  of  March,  1859,  and  the  application  of  Couch  was  made 
on  the  17th  of  May,  1859.  The  prima  facie  case  then  is  with  the 
patentee,  and  must  be  overcome  by  the  applicant  with  countervailing 
proof  to  show  himself  entitled  to  the  prior  right  of  discovery.  To 
that  end  he  relies  upon  the  testimony  of  five  witnesses,  viz  :  C.  H. 
Cornell,  A.  R.  Payne,  H.  W.  Marsh,  J.  Bond,  Jr.,  and  D.  J.  Levy. 
The  inventor.  Couch,  has  been  adduced  as  a  witness,  and  much  stress 
has  been  laid  upon  his  deposition  by  the  Office,  and  by  the  council  of 
the  assignee,  in  his  argument  before  the  Office.  But  it  is  manifest 
that  Couch  is  an  incompetent  witness.  On  several  former  appeals  from 
the  office,  this  question  has  been  discussed  by  myself;  and  tho  other 
Judges  of  the  Circuit  Court  upon  like  appeals  have  passed  upon  the 
■same  point,  and  if  solemn  decisions  upon  appeal  from  the  Office,  are 
to  be  recognised  as  authority  in  determining  the  rules  of  evidence  appli- 
cable to  its  proceedings,  it  can  no  longer  be  regarded  as  an  open  ques- 
tion, and  must  be  taken  as  definitely  established  that  an  assignor  who 
has  sold  his  invention  is  not  competent  as  a  v/itness  for  his  assignee  to 
prove  priority  of  discovery,  upon  interference  declared. 

Disregarding  then,  entirely,  Couch's  deposition,  it  appears  by  the 
concurrent  testimony  of  four  out  of  the  five  witnesses  above  named, 
that  as  early  as  August,  1858,  Couch,  at  the  request  of  D.  J.  Levy 
— who  was  interested  in  the  sale  of  the  Bartholf  Sewing  Machines — 
and  with  the  concurrence  of  Bartholf,  set  about  inventing  a  new  thread 
controller  to  supersede  those  previously  in  use,  of  which  great  com 
plaint  had  been  made;  that  he  was  very  expert  in  all  matters  connect- 
ed with  sewing  machines,  being  employed  by  Levy  as  an  "adjuster," 
and  that  he  devoted  his  attention  to  experiments  in  the  line  of  such 
discovery,  for  two  months  or  more,  almost  to  the  total  neglect  of  his 
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regular  business  of  "adjuster,"  and  until  his  employers  became  impa- 
tient of  the  consumption  of  time.  The  deposition  of  A.  R.  Payne  is 
most  precise  in  fixing  the  time  when  the  eftbrts  of  Couch  ripened  into 
invention.  After  narrating  his  first  experiments  with  Exhibit  4,  Payne, 
in  answer  to  interrogatories  7th  and  8th,  goes  on  to  describe  a  com- 
plete drawing  and  detailed  explanation  of  the  improvement  as  being 
made  in  September,  1858,  at  Mr.  Taylor's  shop.  In  answer  to  8th 
cross-interrogatory,  he  fixes  the  time  in  September,  by  reference  to 
the  subsequent  burning  of  the  Crystal  Palace,  on  the  6th  of  October. 
If  Payne  is  to  believed,  the  substance  of  the  invention  was  then  con- 
summated by  the  drawing  Avhicli  exhibited  every  feature  of  the  present 
patent  accompanied  by  thorough  explanation  of  its  functions.  But 
Payne  goes  further,  and  shows  that  this  drawing  was  speedily  followed 
up  by  the  production  of  a  model  like  Exhibit  G,  early  in  October,  or 
at  least,  within  two  or  three  weeks  after  the  revelation  of  the  idea. 
See  his  answers  to  interrogatories  13th,  14th,  15th,  and  16th,  and  to 
cross-interrogatory  4th,  and  that  it  was  afterwards  attached  to  a  sew- 
ing machine,  interrogatories  17th  and  18th.  Cornell,  in  his  answer  to 
9th  interrogatory,  fixes  commencement  of  experiments  in  August,  and 
15th  and  16th  show  that  Bartholf  was  aware  of  Couch's  operations, 
and  that  they  were  conducted  at  Bartholf 's  shop. — Levy's  proof  is 
to  same  purport ;  7th  and  8th  interrogatories  show  that  he  had  com- 
municated to  Bartholf  the  fact  that  Couch  was  experimenting,  that 
Bartholf  encouraged  continuance  of  Couch's  efforts,  that  the  details 
were  executed  at  Bartholf 's  shop  ;  12th  interrogatory,  that  machines 
were  furnished  with  the  improvement  attached  early  in  November, 
(11th  interrogatory,)  and  that  during  the  whole  progress  of  the  inven- 
tion, he  had  repeated  communications  with  Bartholf  touching  the  mat- 
ter, (cross-interrogatory  4th,)  and  that  in  no  instance  did  Bartholf 
assert  any  claim  to  the  discovery  for  himself.  Hampton  P.  Marsh 
also  shows  that  Couch  was  experimenting  in  August,  1858,  at  Levy's 
request  (2d  interrogatory) ;  and  in  answer  to  8th  and  9th  interroga- 
tories, he  details  the  character  of  experiments  Couch  was  making,  to- 
gether with  the  difficulties  in  the  adjustment  of  the  practical  operation 
of  the  parts,  and  the  declarations  and  statements  made  by  Couch  in 
the  different  stages  of  his  progress,  which  declarations  and  statements 
accompanying  the  acts  done,  are  evidence  per  se,  and  their  nature  and 
character  such  as  to  rebut  the  idea  that  Couch  was  already  a  pirate 
of  Bartholf 's  perfected  thought.  This  Avitness  also  shows,  9th,  10th, 
12th,  and  13th,  that  Bartholf  was  cognizant  of  Couch's  operations ; 
that  as  late  as  November,  he  characterized  Couch's  invention  as  a 
failure,  and  that  he  stated  that  he,  himself,  was  getting  up  a  new 
thread  controller,  which  he  explained  to  Avitness  in  a  confused  and 
imperfect  manner,  but  sufficiently  to  shoAv  to  the  Avitness,  who  Avas  al- 
ready cognizant  of  Coach's  advances,  that  the  improvement,  whatever  it 
might  be,  Avas  entirely  different  from  Couch's.  The  Avitness,  in  ansAver 
to  4th  cross-interrogatory,  shoAvs  that  he  understood  the  subject  and  the 
character  of  Couch's  invention  fully  at  these  conversations,  as  he  says 
it  was  "before  his  eyes  d.iily  for  t^Y0  or  three  months,  in  all  fctages  of 
its  operation." 
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To  oppose  to  these  witnesses,  each  corroborating  the  other  in  every 
substantial  particular,  the  patentee  has  adduced  two  witnesses.  The 
principal  one,  Christian  Ohle,  testifies  that  he  made  for  Bartholf  about 
a  year  before  (his  testimony  was  taken  on  the  26th  of  September)  the 
several  models  D,  E,  F,  and  G.  Now,  as  Couch  is  positively  shown 
to  have  begun  experimenting  in  August,  and  to  have  shown  his  drawing 
in  the  month  of  September,  something  more  than  the  indefinitencss  of 
statement  contained  in  the  phrase,  "about  a  year  ago,"  stereotyped 
in  the  answers  of  an  illiterate  German,  given  by  the  mouth  of  an  inter- 
preter, to  the  questions  touching  each  model  in  the  succession  of  deve- 
lopment, is  necessary  to  overcome  this  positive  testimony.  By  the  posi- 
tive testimony  the  burden  of  proving  priority  is  shifted  from  the  ap- 
plicant to  the  patentee :  and  it  is  a  mistake  to  suppose,  as  argued  by 
the  appellant,  that  the  burden  is  taken  oif  by  the  possession  of  the  pa- 
tent. The  operation  of  that  is  destroyed  by  the  antedating  of  Couch's 
witnesses,  and  once  overturned  its  preponderance  must  be  restored ;  not 
by  itself,  but  by  specific  testimony  from  witnesses.  It  is  by  no  means 
unreasonable,  when  a  witness  says  that  an  event  occurred  about  a  year 
ago,  to  conclude  that,  that  it  happened  a  month  less  than  a  year,  or  a 
month  more  than  a  year,  according  as  other  circumstances  give  strength 
to  the  conjecture.  Now,  as  this  witness  does  not  sever  by  more  than  two 
or  three  days  any  one  of  these  models  from  the  other,  as  we  know 
that  an  urgent  w^ant  for  the  improvement  was  felt  in  August,  which 
was  not  gratified  until  early  in  November,  we  might  safely  conclude 
that  he  made  nothing  for  Bartholf  earlier  than  October. 

But  when  we  remember  in  considering  his  testimony,  that  the  other 
■witnesses  all  show  that  Couch  had  made  great  progress  before  that 
time ;  nay,  had  developed  the  idea  fully,  although  the  nice  and  deli- 
cate operation  of  final  adjustment  of  parts  in  their  happiest  relations 
had  not  been  made,  that  his  labors  Avere  well  known  to  Bartholf,  and 
to  great  extent  were  carried  on  in  his  shop  ;  the  fact  that  this  German 
afterwards  made  these  models  for  Bartholf,  proves  nothing  towards 
the  establishment  of  his  claims  to  discovery. 

In  this  connexion,  it  is  not  only  significant,  but  furnishes  the 
strongest  inference  against  the  pretensions  of  Bartholf,  that  Henry 
Ehrenfeldt,  a  skilful  mechanic  and  foreman  of  Bartholf,  under  whose 
immediate  eye  Christian  Ohle  worked ;  who  gave  Ohle  his  directions 
frequently;  who  from  time  to  time  made  Couch's  models,  or  altered 
them,  who  must  therefore  have  known  what  agency  Couch  had,  and 
what  knowledge  Bartholf  had  of  this  invention,  whose  reluctance  to 
testify  against  Bartholf,  is  apparent  on  the  depositions ;  was  not  in- 
terrogated by  Bartholf  on  this  subject.  He  surely  could  speak  with 
better  means  of  knowledge  than  any  other  person  of  his  employer's 
discoveries ;  and  if  he  had  not  knowledge,  it  Avas  his  employer's  duty 
to  let  that  fact  appear  to  save  himself  from  the  imputation  tliat  the 
witness  could  speak  more  than  he  Avas  desirous  to  have  revealed. 

Besides  Ohle  Avas  called  for  the  patentee  AVilliam  H.  Towers,  a  wit- 
ness whose  interest  as  a  stockholder  in  the  company  engaged  under 
Bartholf 's  patent,  together  with  his  manifest  leaning  against,  and  con- 
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tinued  effort  to  disparage  Couch,  require  his  testimony  to  be  taken 
with  very  many  grains  of  allowance.  Upon  the  question  of  priority, 
he  proves,  9th,  10th,  and  loth  interrogatories,  that  "  about  a  year 
ago,"  he  was  in  the  shop,  and  that  Bartholf  made  certain  experiments 
with  Exhibit  D  and  E,  and  that  he  himself  suggested  that  it  would  be 
better  to  attach  Exhibit  E  to  the  needlp  arm.  Whatever  these  experi- 
ments were,  it  is  at  least  certain  that  the  detail  given  by  this  witness 
does  not  describe  the  completed  improvement  as  it  appears  in  the  pa- 
tent, and  as  collected  from  his  deposition  does  not  amount  to  a  complete 
invention.  But  this  witness  claims  that  the  whole  merit  of  the  inven- 
tion lay  in  the  mere  fact  of  attaching  this  lever  (E)  to  the  needle  arm, 
and  that  he  himself  was,  therefore,  the  real  inventor  of  whatever  im- 
provement was  made ;  and  J.  Bond,  Jr.,  in  answer  to  12th  interroga- 
tory, says  also  that  Bartholf  claimed  that  Towers  had  suggested  that 
point,  and  that  as  the  invention  depended  entirely  upon  the  position 
of  the  lever  on  the  needle  arm,  Towers,  if  any  one,  was  entitled  to  the 
patent  for  this  discovery. 

The  testimony  of  the  witness.  Bond,  relates  to  a  period  commencing 
with  January,  1859.  In  his  8th  and  9th  answers,  he  discloses  the 
remarkable  fact  that  Bartholf,  w4ien  called  upon  to  give  the  necessary 
explanations  about  adjusting  machines,  with  the  thread  controller  now 
in  dispute  upon  them,  referred  the  witness  for  information  to  Couch ; 
although  he  stated  at  the  same  time,  that  Couch  was  in  the  employ- 
ment of  an  enemy,  and  would  probably  refuse  him  the  desired  informa- 
tion. 

In  his  10th  and  11th  answers,  this  witness  reveals  a  still  more  re- 
markable fact,  that  Bartholf  at  this  time  did  not  comprehend  the  nature 
and  character  of  the  invention  he  has  since  patented  and  claims  to  have 
oric'inated.  In  the  face  of  such  a  mass  of  testimony,  the  pretensions 
of  the  patentee  cannot  prevail  for  an  instant.  It  is  established  beyond 
reasonable  doubt  that  Couch  made  the  invention  in  question  in  the 
month  of  September,  and  brought  it  to  perfection,  and  had  it  put  upon 
machines  in  marketable  shape  in  November,  and  there  is  no  testimony 
at  all  reliable  to  connect  Bartholf  with  the  discovery. 

The  foregoing  remarks  dispose  of  the  first  and  third  reasons  of  ap- 
peal which  present  in  slightly  varied  forms  the  question  of  priority  of 
invention  as  described  in  the  specifications  of  the  respective  parties. 
There  is  another  (the  second)  reason  of  appeal,  which  alleges  that  cer- 
tain thread  controllers  produced  by  Bartholf,  marked  Exhibits  (B,) 
(H,)  and  (I,)  contained  the  same  invention  as  that  described  in  the 
Patent  of  17th  May,  1859. 

Charity  requires  us  to  rejoice  that  these  exhibits  have  been  produced 
and  that  the  patentee  contends  for  their  covering  the  invention  in  dis- 
pute. For  it  is  only  in  that  averment  and  his  sincere  belief  of  its  cor- 
rectness that  he  can  find  justification  for  claiming  a  discovery  which 
he  must  have  known,  looking  only  to  the  other  testimony  in  the  cause, 
was  rightfully  the  property  of  another.  In  the  legal  aspect  of  the 
case,  however,  these  exhibits  could  only  avail  to  show  that  neither  the 
applicant  nor  the  patentee  is  entitled  to  a  patent,  inasmuch  as  the  in- 
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vention  embraced  by  those  exhibits  were  sokl  to  the  witness,  and  over 
more  than  two  yeai*s  before  either  of  the  present  claims  was  filed,  and 
since  that  the  invention  had  become  public  property. 

The  objection  comes  with  an  ill  grace  from  a  patentee;  and  it  may 
well  be  doubted  whether,  having  applied  for  a  patent  with  the  know- 
ledge of  this  sale  of  the  invention  more  than  two  years  before,  locked 
in  his  breast,  he  can  be  heard  to  make  a  defence  of  the  kind  against 
an  applicant  proving  priority  upon  the  well  settled  maxim — nemo  al- 
legans  suam  turpitudincm  audiendus  est.  But  passing  by  that  objec- 
tion, the  testimony  which  the  patentee  has  put  upon  the  record  for 
the  purpose  of  establishing  identity  between  the  inventions  (I  refer  to 
the  testimony  of  the  witness  Brown)  has  failed  entirely  to  bring  my 
mind  to  that  conclusion,  while  the  testimony  of  Ehrenfeldt  and  Mason 
is  quite  the  other  way.  And  an  inspection  of  the  models,  shows  very 
clearly  that  friction,  regular,  constant,  and  capable  of  being  controlled, 
and  nicely  adjusted  to  the  delicate  operations  of  a  thread  controller, 
cannot  be  imparted  by  the  head  of  a  screw  pressed  directly  upon  the 
fulcrum  of  a  lever  as  shown  in  Exhibits  B,  H,  and  I,  and  that  in  view  of 
the  operation  to  be  performed,  the  one  arrangement  is  no  equivalent 
of  the  other.  Without  elaborating  this  matter,  already  sufficiently  ap- 
parent to  the  Office,  I  conclude  that  there  is  nothing  in  the  objection. 

Now,  for  the  reasons  aforesaid,  I  hereby  certify  to  the  Hon.  Philip 
r.  Thomas,  Commissioner  of  Patents,  that  having  assigned  the  27th  of 
February,  1860,  at  my  Chambers,  in  Washington  City,  for  hearing  the 
said  appeal,  and  the  applicant  having  been  heard  by  counsel,  I  have 
considered  the  reasons  of  appeal,  the  response  of  the  Office  to  those 
reasons,  and  examined  all  the  testimony,  and  carefully  pondered  the 
arguments  of  the  parties,  and  I  am  of  opinion  that  there  is  no  error 
in  the  judgment  of  the  Commissioner  upon  any  one  of  the  reasons  of 
appeal  filed.  I  therefore  affirm  the  judgment  of  the  Office,  and  direct 
that  a  patent  be  issued  to  J.  S.  Swan,  assignee  to  J.  J.  Couch,  for  his 
improvement  in  Sewing  Machines,  according  to  his  claims  and  specifi- 
cation as  filed. 

Done  at  Washington  City,  this  8th  of  March,  1860. 

Wm.  M.  Merrick, 
Assistant  Judge  U.  S.  Circuit  Court, 

of  the  District  of  Columbia. 


On  the  Oxides  of  Iron,  considered  as  a  means  of  conveying  ilie  Oxy- 
gen of  the  Air  to  combustible  matters.    By  F.  Kuhlmanx.* 

[first  part.] 

In  the  study  of  the  phenomena  which  occur  in  the  superficial  strata 
of  the  globe,  no  source  of  action  must  be  neglected;  for  however  weak 
it  may  be,  still,  when  assisted  by  the  succession  of  ages,  it  may  pro- 
duce the  most  important  modifications  in  the  constitution  of  the  globe. 

The  sources  of  action  which  it  is  especially  important   to   probe  to 

*  From  tbe  Lond.  Chemical  News,  No.  2. 
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the  bottom,  are  those  in  which  the  principal  agent  intervenes,  not  by 
its  constituent  principles,  but  only  as  a  sort  of  carrier,  to  transport 
certain  bodies  and  place  them  in  conditions  favorable  to  their  combi- 
nation with  others. 

When,  in  our  manufactories,  we  make  use  of  the  binoxide  of  nitro- 
gen to  transport  the  oxygen  of  the  air  to  sulphurous  acid,  and  cause 
the  latter  to  pass  to  a  more  advanced  state  of  oxidation;  or  when  we 
employ  acetic  acid  intermediately  to  fix  the  oxygen  and  carbonic  acid 
of  the  air  upon  lead,  we  make  use  of  one  of  those  levers  which,  in 
nature,  give  rise  spontaneously  to  the  most  varied  phenomena. 

For  many  years  I  have  paid  attention  to  these  successive  and  slow 
actions,  and  I  have  indicated  their  importance  in  various  memoirs. 
Thus  1  have  called  the  attention  of  chemists  to  the  part  played  by 
oxygen  in  the  phenomena  of  color  in  plants,  and  in  their  decoloriza- 
tion  by  sulphurous  acid,  and  by  putrefactive  fermentation.  I  have 
investigated  the  properties  of  certain  bodies  capable  of  serving  as 
reservoirs  of  oxygen  to  convey  it  to  oxidizable  bodies,  adding  some 
facts  to  the  important  observations  of  M.  Schonbein.  My  researches 
upon  the  efflorescences  of  walls,  have  led  me  to  a  thorough  investiga- 
tion of  nitrification,  in  which  slow  and  successive  transformations  play 
such  an  important  part.  This  investigation,  which  includes  the  action 
of  spongy  platinum  upon  various  gaseous  mixtures,  led  me,  as  early 
as  1846,  to  show  that  there  is  an  intimate  relation  between  nitrifica- 
tion and  the  fertilization  of  soils.  I  have  since  explained  how  ammo- 
nia, the  immediate  product  of  the  decomposition  of  animal  matters, 
passes,  under  the  influence  of  aerated  water  and  porous  bodies,  to  the 
state  of  nitric  acid  or  of  nitrate  of  ammonia,  and  how  in  the  lower 
parts  of  the  soil  the  nitric  acid  formed,  being  deoxidized  by  putrefac- 
tive fermentation,  is  brought  back  to  the  state  of  ammonia.  I  have 
also  shown  how  ammonia  intervenes,  without  decomposition,  in  trans- 
porting nitric  acid  to  lime  and  magnesia,  when  the  carbonates  of  these 
bases  form  constituent  parts  of  arable  soils,  just  as  carbonate  of  am- 
monia intervenes  to  displace  the  silica  of  the  alkaline  silicates,  giving 
rise  to  siliceous  petrifactions. 

Lastly,  with  regard  to  industrial  applications,  I  have  shown  how  a 
limited  quantity  of  carbonate  of  potash  or  soda  might  serve  to  pre- 
cipitate indefinitely  carbonate  of  lime  in  a  pulverulent  state  from  the 
chalky  water  which  is  used  in  steam  boilers,  thus  preventing  those 
incrustations  which  are  so  injurious  to  boilers. 

A  particular  circumstance  has  lately  recalled  my  attention  to  these 
slow  and  successive  phenomena,  in  which  transporting  agents  intervene. 

Alteration  of  the  Timbers  of  Ships. — In  passing  through  the  dock- 
yards at  Dunkirk,  I  had  the  opportunity  of  examining  the  fragments 
of  a  ship  in  course  of  being  broken  up,  and  I  was  much  interested  in 
observing  a  great  alteration  of  the  planks  at  all  points  where  tlie  wood 
had  been  traversed  by  iron  nails  or  bolts.  At  a  distance  of  several 
centimetres  from  these  points  the  wood  was  half  carbonized  by  a  sort 
of  eremacausis ;  the  portions  thus  burnt  were  detached  by  a  slight 
effort,  the  fibre  of  the  wood  having  lost  all  its  elasticity.    Nothing  of 
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the  kind  was  produced  where  the  wood  had  been  fixed  by  means  of 
copper  or  wooden  bolts.  I  have  learned  from  M.  Frenneville  that  this 
phenomenon  is  general ;  that  it  is  averred  to  be  the  cause  of  the  rapid 
destruction  of  the  hulls  of  wooden  ships,  and  that  for  this  reason  it 
deserved  to  be  thoroughly  investigated. 

The  explanation  which  first  of  all  presented  itself  to  my  mind,  con- 
sisted in  assuming  that  the  iron,  under  the  continuous  action  of  the 
sea  water  and  air,  becomes  rapidly  oxidized,  and  that  the  oxide  formed 
when  in  contact  with  the  wood  undergoes  an  opposite  action  and  passes 
under  this  deoxidizing  influence  from  the  state  of  sesquioxide  to  that 
of  protoxide.  The  protoxide  again  takes  up  oxygen  from  the  air,  and 
transports  it  again  to  the  wood,  causing  this  continually  to  undergo 
the  alterations  to  which  I  have  referred. 

In  this  way  iron  would  fulfil  with  regard  to  wood,  and  consequently 
to  combustible  matters  in  general,  the  part  played  by  binoxide  of  ni- 
trogen in  the  manufacture  of  sulphuric  acid,  by  acetic  acid  in  the 
manufacture  of  white  lead,  &c.  The  sequioxide  of  iron  would  undergo 
modifications  analogous  to  those  to  which  nitric  acid  is  subject  in  arable 
lands,  where  under  the  influence  of  the  putrefiiction  of  organic  matters, 
it  passes  to  the  state  of  ammonia,  to  regenerate  itself  again  at  the 
expense  of  the  oxygen  of  the  air  or  of  oxidizing  bodies. 

It  is,  moreover,  easy  to  convince  oneself  that  it  is  in  the  properties 
of  the  iron  that  we  must  seek  for  the  cause  of  the  alteration  of  the 
wood;  for  this  alteration  takes  place  at  all  points  where  the  oxide  is 
present ;  it  extends  parallel  to  the  fibres  of  the  wood,  as  far  as  the 
iron  has  been  capable  of  transportation  into  its  thickness  by  the  action 
of  some  solvent. 

If  the  alteration  was  confined  to  oak  timber,  we  might  inquire  whether 
tannin  may  not  have  had  some  influence  in  the  reaction  ;  but  the  same 
phenomena  are  presented  by  deal.  It  is  therefore  in  the  oxide  of  iron 
alone,  whatever  may  be  the  cause  of  its  development,  that  we  must 
seek  for  the  key  of  the  alterations  observed. 

I  have  also  ascertained  that  the  oxide  of  iron  fixed  in  the  wood  is 
not  at  the  same  degree  of  oxidation  throughout  the  mass.  In  the  state 
of  sesquioxide  it  is  in  greater  proportion  in  the  superficial  layers  of 
the  wood  than  in  the  centre,  where  the  presence  of  protoxide  of  iron 
may  be  easily  detected  by  fcrrocyanide  of  potassium. 

The  preceding  explanation  supposes  that  sesquioxide  of  iron  may 
be  partially  reduced  merely  by  contact  with  organic  matters  not  yet 
arrived  at  their  putrefactive  decomposition ;  the  following  are  the  re- 
sults of  some  confirmative  experiments  : — 

I.  Hydrated  sesquioxide  of  iron  agitated  in  the  cold  with  variously 
colored  solutions  causes  their  decolorization  very  energetically  by  the 
formation  of  lakes.  These  lakes  most  frequently  contain  iron  at  the 
minimum  of  oxidation,  the  partial  reduction  of  the  sesquioxide  taking 
place  by  the  oxidation  of  the  coloring  matter.  The  colors  upon  which 
the  action  of  sesquioxide  of  iron  is  most  energetic  are  those  of  logwood, 
Brazilwood,  cochineal,  turmeric,  and  mahogany.  The  deoxidation  is 
almost  null  with  indigo  and  litmus. 
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These  results  being  capable  of  explanation  by  the  great  affinity  for 
oxygen  possessed  by  certain  coloring  matters  in  the  state  in  which  they 
occur  in  plants,  I  had  recourse,  in  other  experiments,  to  organic  mat- 
ters presenting  a  closer  resemblance  to  Avood  in  their  composition  and 
properties. 

II.  Solutions  of  cane-sugar,  glucose,  and  gum  were  boiled  in  presence 
of  hydrated  scs([uioxide  of  iron.  The  reduction  was  very  energetic 
with  glucose,  less  so  with  cane-sugar,  and  weak  with  gum.  With  glu- 
cose the  reaction  is  perceptible  even  in  the  cold. 

III.  Lastly,  I  tried  the  action  of  oil  of  bitter  almonds  upon  hydrated 
sesquioxide  of  iron  dried  at  212°  F.  The  reaction  took  place  in  a 
sealed  glass  tube  which  was  kept  at  a  temperature  of  212°  F.  for  ten 
hours.  In  this  experiment  a  large  quantity  of  protobenzoate  of  iron 
was  produced.  A  portion  of  the  oxide  remaining  undisturbed  was  in 
the  state  of  protoxide. 

We  may  add  that  the  phenomena  of  destruction  of  organic  matter 
in  contact  with  oxide  of  iron,  without  the  intervention  of  the  deoxidiz- 
ing gases  of  putrefactive  fermentation,  are  going  on  daily  before  our 
eyes.  There  is  no  one  who  does  not  know  from  experience  that  after 
one  or  two  washings,  spots  of  iron  mould  in  linen  or  cotton  stuifs  are 
replaced  by  holes  ;  printing  with  iron  presents  the  same  defects,  and  too 
often  stuffs  dj^ed  black  acquire  a  brown  tint ;  when,  as  they  lose  their 
strength,  they  are  suspected  of  having  been  burnt  in  dyeing. 

I  shall  add  the  following  facts  observed  during  a  long  experience 
of  bleaching  by  one  of  my  pupils,  M.  Dietz  : — 

I.  When  the  inner  walls  of  the  sheet  iron  washing  troughs  are  laid 
bare  by  the  removal  of  the  calcareous  incrustations  which  usually  cover 
them,  and  the  iron  comes  into  direct  contact  with  the  stuffs,  the  latter 
become  covered  with  rust  in  the  upper  parts  to  which  the  air  has  free 
access,  and  in  all  the  portions  so  spotted  their  alteration  becomes  in- 
evitable. 

II.  When  the  common  stuffs  manufactured  with  the  cotton  waste 
contain  scales  of  iron,  produced  from  the  cards  or  other  parts  of  the 
machinery,  this  iron  becomes  rusted  during  the  bleaching  operations, 
and  in  four  or  five  days  the  stuff  is  in  holes  wherever  the  rust  was  de- 
posited.* 

It  appears  evident  to  me  that  this  energetic  action  of  sesquioxide 
of  iron  may  be  one  of  the  causes  of  the  spontaneous  inflammations 
so  frequent  in  the  waste  of  cotton  and  wool.  If  the  oxidation  of  the 
oils  with  which  these  materials  are  often  impregnated  be  a  circumstance 
in  favor  of  these  inflammations,  the  place  where  the  oxide  of  iron  has 
been  deposited  is  probably  the  point  of  departure  of  the  fire. 

The  results  of  my  experiments,  and  all  these  facts  of  daily  observa- 

*  M.  E.  Schwartz,  who  has  paid  attention  to  the  causes  of  the  alterations  which  I  have  indicated,  asserta 
that,  in  dyeing,  the  protoxides  of  iron  and  manganese  which  are  deposited  upon  the  tissues  and  oxidizrd  with 
the  view  of  obtaining  sesquioxide  of  iron  and  biuoxide  of  manganese  often  cause  '•  the  oxidation  of  the  tissue 
itself  upon  which  they  are  applied.'' and  he  establishes  this  proposition, — "thataauh.stance  in  becotiiin^  oxi- 
dized also  cai/ses  the  oxidation  of  the  body  in  the  presence  of  ichich  it  is,  even  lohen  the  latter  is  not  oxidizable 
in  an  uolnted  state."— (Vevmz,  Traite  de  f  Impression  des  Tissus.  i,  p.  311.)  I  think  that  the  considerations 
upon  which  I  have  entered  will  not  bear  any  doubt  in  the  minds  of  chemists  as  to  the  actual  cause  of  the 
alteration  of  tissues.  For  the  oxidation  par  eniraiaement  assiuned  by  M.  Schwartz,  I  substitute  a  successioB 
of  reactions  which  has  no  limit  except  the  destruction  of  the  combustible  material. 
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tion,  appear  to  be  conclusive  in  making  cliemists  to  admit  that  sesqui- 
oxide  of  iron  may  serve  to  convey  the  oxygen  of  the  air  to  organio 
matters,  and  thus  hasten  their  destruction.  This  oxide  acts  to  a  cer- 
tain extent  as  a  reservoir  of  oxygen,  filling  itself  at  the  expense  of  the 
air  in  proportion  as  it  empties  itself  for  the  profit  of  the  combustion 
of  combustible  bodies. 

As  regards  the  alteration  of  the  timbers  of  ships,  now  that  the  causes 
of  this  alteration  are  indicated,  it  will  be  sufficient,  no  doubt,  for  its 
avoidance,  that  the  iron  nails  and  bolts  should  be  tinned  or  coated  Avith 
zinc,  or  replaced  by  nails  and  bolts  of  copper. 

In  the  second  part  of  this  Memoir,  I  shall  take  up  the  agronomic 
and  geological  questions  attaching  to  it. — {Comptes-Hendus,  1859, 
p.  257.) 

For  the  Journal  of  the  Franklin  Institute. 

Ilemarks  hy  Mr.  Arch.  Wilson,  of  New  York,  on  Ms  Patent  Gas 
Lighter^  made  before  the  Franklin  Institute  at  their  Stated  31eet- 
ing,  3Iarch  15th,  1860. 

To  render  the  application  of  electricity  to  the  lighting  of  gas  prac- 
tically a  success,  several  things  are  required,  the  want  of  any  one  of 
which  is  sure,  sooner  or  later,  to  disappoint  both  the  experimenter  and 
the  public.  The  mode  of  application  must  be  simple,  easy  to  adjust,  efii- 
cient,  reliable,  and  economical.  The  method  or  plan  that  shall  claim 
public  patronage  must  combine  all  these  requisites.  Science  seems  to 
have  demonstrated  that  electricity  is  susceptible  of  such  an  application 
but  upon  two  general  principles — one  is  by  using  the  current  to  heat 
a  platinum  wire  ;  the  other  to  generate  the  electric  spark.  While  it  has 
been  as  universally  admitted  that  the  latter  would  most  fully  furnish 
all  the  requisites  for  success  if  it  could  be  applied,  yet,  with  the  excep- 
tion of  very  limited  experiments  in  the  laboratory  or  lecture-room,  it  has 
been  as  universally  abandoned  as  impracticable  for  the  folloAving  rea- 
sons supposed  to  be  insurmountable :  First,  the  current  which  generates 
the  spark  is  of  such  extreme  intensity,  that  it  has  been  deemed  impos- 
sible so  to  construct  a  long  circuit  as  to  protect  or  control  the  current 
for  any  great  distance,  owing  to  its  tendency  to  fly  off  to  surrounding 
objects.  And,  second,  the  instruments  heretofore  used  to  generate  the 
spark  have  been  so  extremely  susceptible  to  atmospheric  changes  as 
to  become  entirely  inoperative  in  a  moist  atmosphere.  Hence,  experi- 
menters in  this  direction  have  given  their  attention  and  skill  almost 
exclusively  to  the  application  of  the  heated  wire  to  this  purpose.  Still, 
the  difficulties  which  attend  this  plan  were  so  early  presented,  and  so 
clearly  brought  out  by  the  late  Dr.  Hare,  of  your  city,  that  it  would 
seem  that  the  most  unscientific  experimenter  must  have  been  convinced 
of  its  impracticability  beyond  a  very  limited  success. 

These  difficulties  are,  first,  the  current  used  to  heat  the  wire  is  a  quan- 
tity current,  and  generated  by  a  voltaic  battery.  Consequently  the 
entire  source  of  the  power  is  constantly  decreasing  in  efficiency  and 
wearing  away  under  the  action  of  the  acids  upon  the  metals  used. 
Frequent  repairs,  therefore,  become  necessary.    Then,  as  the  number 
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of  wires  to  be  heated  is  increased — and  there  must  be  one  of  these 
wires  over  each  burner — or  the  length  of  the  circuit  is  extended,  the 
source  of  the  power  must  be  increased  also,  till,  where  a  large  num- 
ber of  burners  is  used,  and  the  current  is  to  be  passed  through  a  long 
circuit,  the  battery  becomes  immensely  increased  and  the  outlay  to 
replenish  it  and  keep  it  in  repair  is  correspondingly  large,  as  five  hun- 
dred pairs  of  plates,  other  things  being  equal,  wear  out  just  as  rapidly 
as  five  pairs  do.  Hence,  it  becomes  a  very  great  desideratum,  econom- 
ically, to  reduce  the  number  and  size  of  the  plates  as  much  as  possible 
and  yet  produce  the  desired  result. 

Other  difficulties,  quite  as  serious  practically,  are  continually  met 
with  in  the  wires  to  be  heated ;  the  least  variation  between  them,  either 
in  their  length,  thickness,  or  the  quality  of  the  metal,  being  sufficient 
to  prevent  the  gas  from  being  lighted,  owing  either  to  the  fusion  of 
some  of  the  wires  by  the  current,  or  the  failure  to  heat  others  suffi- 
ciently. And  then  these  wires,  as  one  must  be  placed  directly  across 
the  top  of  each  burner  and  stand  permanently  in  the  jet  of  burning 
gas,  soon  become  encrusted  with  a  thick  coating  of  soot.  In  this  con- 
dition, the  action  of  the  battery  must  be  continued  till  both  the  wire 
and  its  coating  of  soot  are  heated  to  the  point  for  igniting  the  gas ; 
or  if  the  battery  has  fallen  below  the  required  power  to  heat  these,  it 
fails  altogether  to  light  the  gas.  In  either  of  these  cases  the  room  is 
unavoidably  being  rapidly  filled  with  the  escaping  gas.  The  length 
of  time  required  to  coat  these  wires  with  soot  will  vary  with  the  purity 
of  the  gas  used.  Another  difficulty  with  such  wires  is,  that  though 
the  battery-power  might  be  sufficient  to  heat  the  wires,  yet  a  gust  of 
wind  or  a  too  strong  pressure  of  gas  striking  them  will  often  cool  them 
down  below  the  igniting  point,  and  time  must  be  given  for  the  gust  of 
wind  to  cease  or  the  gas  to  be  regulated  to  the  proper  pressure. 

This  plan  of  lighting  gas  by  the  heated  platinum  wire  demands,  in  all 
cases,  an  absolutely  unbroken  metallic  circuit.  The  least  break  in  the 
circuit,  though  it  amount  to  no  more  than  the  hundredth  part  of  an 
inch,  is  amply  sufficient  to  prevent  all  action  in  the  battery  and  to 
leave  a  room  or  street  in  total  darkness  till  such  break  is  repaired ; 
and  this  break  Cfin  be  repaired  only  by  searching  for  it  through  the 
entire  length  of  the  circuit,  as  this  can  give  no  sort  of  signal  to  in- 
form the  operator  where  the  break  may  be  found.  Though  this  plan 
may  be  adjusted  with  the  greatest  exactness,  and  even  so  as  to  do  the 
work,  with  the  greatest  care  of  the  operator,  for  several  days  or  weeks; 
yet,  in  an  instant,  from  some  unaccountable  variation  in  the  action  of 
the  battery,  a  wire  is  fused  and  the  circuit  broken,  thereby  producing 
the  most  serious  annoyance  at  the  most  important  junctures. 

The  difficulties  of  this  plan,  so  clearly  brought  out  by  Dr.  Hare  and 
others,  have  led  all  scientific  experimenters  to  abandon  the  hope  that 
it  can  ever  be  applied  with  any  permanent  and  satisfactory  result,  and 
to  base  their  expectations  and  hopes  upon  the  use  of  the  electric  spark 
for  this  purpose,  should  an  instrument  not  liable  to  change  with  atmos- 
pheric changes  and  of  sufficient  power  ever  be  invented.  The  spark, 
as  it  results  from  great  intensity  in  the  current  and  leaps  through  free 
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air,  docs  away  at  once  with  all  necessity  for  preserving  an  unbroken 
metallic  circuit,  since  its  success  in  gas  lighting  depends  upon  a  break 
over  each  burner;  and  also  does  away  with  the  small  platinum  wires 
to  be  heated  over  each  burner.  It  was  not  until  the  discovery  of  the 
spark  from  the  induced  current  generated  by  an  instrument  which  was 
in  no  sensible  degree  susceptible  to  atmospheric  changes,  tiiat  a  cur- 
rent seemed  to  have  been  discovered  that  could  be  relied  upon  perma- 
nently to  do  this  work.  It  was  an  examination  as  to  the  reliability 
and  efficiency  of  this  current  that  led  me  to  the  conclusion  that  in  it 
•was  contained  all  the  power  that  the  most  enthusiastic  experimenter 
in  this  direction  could  desire.  It  has  been  with  this  current,  mainly, 
that  my  experiments  have  been  made,  and  it  is  my  application  of  this 
current  to  the  lighting  of  gas  that  I  desire  to  exhibit  before  you  this 
evening.  Before  making  my  experiments  I  will,  with  your  permission, 
give  a  short  explanation  of  my  mode  of  applying  this  current.  I  think 
I  shall  be  able  to  satisfy  you  that  the  number  of  burners  to  which  I 
apply  it  this  evening  will  exhaust  but  a  very  small  portion  of  the  power 
which  I  have  here.  I  have  connected  my  insulators  and  wires  with 
the  ten  burners  of  your  room  and  with  the  fifty-six  burners  of  the  chan- 
delier Avhich  I  have  suspended  from  the  centre  of  the  room.  In  order 
to  save  the  power  of  my  current  and  use  it  with  the  utmost  efficiency, 
I  insulate  all  the  burners  in  the  room,  by  placing  between  the  burner 
and  the  gas  pipe  two  small  pieces  of  some  non-conducting  material, 
in  this  case  hard  rubber,  which  bears  a  high  degree  of  heat.  The  lower 
piece  of  rubber  is  furnished  at  one  end  Avith  a  female  screw  and  fitted 
to  the  gas  pipe  or  fixture  ;  the  other  end  has  a  male  scrcAV  and  is  fit- 
ted to  the  burner.  Before  putting  the  burner  on,  I  slip  over  the  male 
screw  of  the  insulator  a  looped  copper  wire — in  this  case  No.  24 — and 
then  another  small  piece  of  insulator ;  after  which  I  screw  on  the 
burner.  The  looped  wire  is  then  bent  over  so  that  the  end  comes  just 
outside  the  jet  of  gas  and  within  an  eighth  or  a  sixteenth  of  an  inch 
from  the  top  of  the  burner.  I  then  connect  a  looped  wire  with  a  burner 
or  two  looped  wires  and  tAvo  burners  in  succession  till  all  are  connected, 
and  these  Avith  my  instrument;  Avhen  my  circuit  is  complete,  Avith  each 
burner  making  part  of  the  circuit.  For  the  sake  of  shoAving  the  safety 
with  Avhich  I  can  pass  over  even  the  smallest  Avire  any  amount  of  cur- 
rent Avhich  my  battery  and  coil  can  generate,  my  circuit  Avire  is  in  this 
case  No.  3G  uncovered  copper  Avire.  My  connexions  are  noAv  com- 
plete, and  by  means  of  the  insulators  at  each  burner  the  current  Avill 
be  made  to  pass  around  on  the  top  of  the  burners,  and  as  the  electri- 
city leaps  across  the  space  from  the  looped  Aviro  to  the  burner,  the 
spark  Avill  appear  and  ignite  the  gas  Avith  the  rapidity  of  lightning. 

The  electro-motive  power  Avhich  I  use  is  a  voltaic  battery  and  Ritchie's 
improved  inductive  apparatus.  My  battery  by  itself,  and  Avhcn  applied 
to  the  heating  of  platinum  Avire  to  shoAV  its  efficiency,  is  barely  sufij- 
cient  to  heat  wire  enough  to  light  two  burners.  If  applied  to  a  short 
piece  of  my  conducting  Avire,  No.  36,  it  would  instantly  burn  it  off. 
When  connected  with  my  coil  it  Avill  not  heat  the  smallest  platinum 
wire  that  I  have  been  able  to  obtain,  and  Avill  pass  Avith  perfect  safety 
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over  tlie  siiQcallest  conductor.  And  yet  I  think  I  shall  be  able  to  show 
you  that  this  current  from  a  battery  so  inefficient  in  itself,  VfiW,  with 
the  coil,  ignite  500  or  even  1000  jets  instantaneously;  thus  increasing 
my  battery  power  several  hundred  fold.  By  bringing  the  pointers  at 
the  poles  of  my  coil  within  one  inch  and  a  quarter  of  each  other  and 
allowing  my  wires  to  be  connected  with  the  chandelier,  I  think  I  shall 
show  you  that  this  current,  rather  than  leap  across  a  single  space  of 
free  air  one  inch  and  a  quarter  long,  will  leap  across  the  fifty-six  spaces 
on  the  chandelier  whose  aggregate  distance  is  eight  inches.  I  shall 
also  show  you  that  if  I  break  the  wire  entirely  away  from  one  pole  of 
the  coil,  I  shall  yet  light  a  large  proportion,  if  not  all,  of  the  jets  on 
the  chandelier.  Or  if  a  break  accidentally  occurs  anywhere  along  the 
circuit,  the  spark  will  at  once  notify  where  the  break  is  by  the  smart 
cracking  sound  which  it  will  give. 

The  coil,  which  is  the  main  source  of  the  efficiency  of  this  plan,  does 
not  wear  out  and  needs  no  replenishing.  The  only  part  that  does  wear 
out  and  that  can  require  expense  to  repair,  is  the  very  small  battery 
•which  I  use,  which  can  scarcely  require  the  outlay  of  a  shilling  per 
month  to  keep  in  repair.  The  acid  in  my  battery  I  have  often  reduced 
to  1  part  to  24  or  80  water,  using  Smee's  battery.  No  variation  in 
the  battery  endangers  the  circuit,  and  the  whole  arrangement  is  so 
simple  that  any  body  can  keep  it  in  repair. 

With  5  Smee's  cups,  plates  8  inches  square  and  a  very  weak  acid, 
I  have  sent  this  current  over  600  miles  of  telegraph  wire,  without  the 
aid  of  a  single  cup  of  a  relay  battery,  and  obtained  a  spark  2|  inches 
long.  So  that,  had  I  a  wire  connected  Avith  all  the  street  lights  of  your 
city  and  ending  at  my  instrument  in  Wall  Street,  New  York,  I  believe 
I  could  light  your  whole  city  from  my  office. 

A  gust  of  wind  or  high  pressure  of  gas  striking  on  this  spark  has 
no  other  effect  than  to  increase  its  size  and  thereby  add  to  the  cer- 
tainty of  igniting  the  gas. 

The  advantages  of  this  method  are  then  : 

1.  It  avoids  the  extreme  care  required  in  other  plans  to  preserve 
an  unbroken  metallic  circuit. 

2.  No  degree  of  variation  in  the  battery-power  will  endanger  the 
conducting  wires  though  reduced  to  the  smallest  size. 

3.  The  waste  of  the  battery  is  reduced  many  hundred  fold  and  the 
expense  of  keeping  in  repair  is  proportionally  decreased,  while  its  ef- 
ficiency is  as  greatly  increased  by  connecting  with  the  inductive  ap- 
paratus. 

4.  If  a  break  in  the  circuit  occurs  out  of  place,  a  large  proportion 
of  the  jets  will  still  be  lighted,  while  a  smart  cracking  sound  will  at 
once  direct  the  operator  to  the  place  where  the  break  may  be  found. 

5.  No  pressure  of  gas  or  gust  of  wind  can  affect  the  efficiency  of  the 
spark  to  do  its  work. 

6.  The  smallest  spark  is  amply  sufficient  to  ignite  gas. 

T.  This  current  is  readily  controlled,  as  is  proved  by  its  passing 
over  600  miles  of  telegraph  wire  with  ordinary  insulation — a  length  of 
circuit  more  than  sufficient  to  reach  every  public  light  in  the  largest 
city  of  the  Union. 
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8.  It  insures  great  saving  of  gas,  from  the  fact  that  rooms  need  not 
be  lighted  till  the  moment  they  are  wanted. 

9.  By  removing  all  necessity  for  the  use  of  matches  and  torches 
about  buildings  it  aftbrds  great  security  against  fire. 

10.  The  conducting  wire  may  be  passed  through  the  most  inflam- 
mable materials  with  perfect  safety,  as  the  current  used  will  not  heat 
the  smallest  wire. 

11.  Its  simplicity  enables  any  one  to  operate  and  keep  it  in  repair. 
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Particulars  of  the  Steamer  San  Carlos. 

Hull  built  by  W.  Simons  &  Co.     Machinery  by  Randolph,  Elder 
&  Co.,  Glasgow.     Intended  service,  Valparaiso  to  Panama. 

Hull. — 

Length  on  deck,  .  .  . 

"  water  line,  .  . 

Breadth  of  beam,  .  •  . 

Depth  of  hold  to  spar  deck. 

Frames — shape  |_;  4vins.x32  ins.xi-in.,and  18  ins. apart. 

Bulkheads,  .  .  .   Four. 

Diameter  of  rivets,  f  and  J;  double  riveted. 

Independent  steam,  fire,  and  bilge  pumps.  Three. 

Length  of  engine  sjiace,  and  140  tons  coal,  .       34     "       6  inches. 

Draft  forward  and  alt,  .  .  11     "     10       " 

Tonnage,  Hull  460,  engine  room  390,  =  850. 

Contents  of  bunkers  in  tons,  .  .       140. 

Speed,  with  and  against  tide,  .  llf  knots. 

Masts,  two — rig,  Brig. 
Engines. — 120  h.  p.  nominal — double  cylinder. 

Diameter  of  cylinders,  two  of  53  ins.  and  two  of        .  31   inches. 

Length  of  stroke,       ,  .  .2  feet  1 1      •' 

Average  revolutions,  .  .  48. 

Weight  of  engines,  .  70  tons. 

BoiLES. — One — Horizontal  tubular,  with  spiral  tubes  in  chimney. 

Breadth  of  boiler, 

Height  "      exclusive  of  steam  chests. 

Weight  "      with  water,  . 

"  "      without  water, 

Cubic  feet  in  steam  chests,  . 

Number  of  furnaces,  . 

Breadth  " 

Load  on  safety  valve,  per  sq.  inch, 

Gross  indicated  power,         .  . 

Heating  surface,  . 

Diameter  of  chimney,  . 

Height  " 

Consumption  of  coal  per  hour,         . 

Propeller. — 

Diameter  of  screw,  . 

Pitch 

Length  of  blades,  Griffith's,  . 

Number         "  .  .  .2. 

PemarJcs. — Cylinders  steam  jacketed.     Gearing  two  to  one. 
This  vessel  has   engines  and  a  boiler  of  the  peculiar   arrangement 
of  Messrs.  Randolph,  Elder  &  Co.,  of  Glasgow,  who  seek  to  attain 
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economy  in  the  consumption  of  fuel  by  superheating  the  steam  from 
the  boiler  in  its  passage  through  a  spiral  coil  of  tubes  located  in  the 
chimney  and  smoke-pipe.  (See  Artizan  for  March,  giving  a  drawing 
of  the  arrangement  adopted  in  the  Valparaiso.)  Also,  by  using  two 
steam  cylinders  of  difterent  capacities  in  lieu  of  one,  into  the  smaller 
of  which  the  steam  is  first  admitted,  expanded  three  times  its  volume, 
then  admitted  into  the  larger  cylinder  having  a  capacity  of  three  times 
the  other,  when  it  is  again  expanded  three  times  its  volume,  making 
the  whole  expansion  nine  times  its  original  volume. 

By  this  machine,  the  designers  have  clearly  demonstrated  that  a 
very  essential  saving  of  fuel  may  be  attained  in  the  case  of  the  vessel 
whose  dimensions  and  details  are  here  given.  Her  consumption  of 
fuel  upon  her  trial,  was  shown  to  be  but  2-1  lbs.  per  horse  power  per 
hour. 

So  soon  as  I  obtain  further  particulars  of  the  vessels  now  building 
by  this  firm,  I  propose  to  again  refer  to  this  arrangement. 

Date  of  trial— Februarv,  18G0.  C.  H.  H. 


CORRECTIOX. 

Steamer  Great  Eastern. — In  the  details  of  this  steamer  pnblisbed  in  the  December 
number  of  the  Journal,  there  were  the  following  errors  and  omissions,  which  I  beg  leave 
to  correct  and  add. 

Water-wheel  engines;   area  of  grate  surface,  816  square  feet  instead  of  370. 

Propeller  engines  ;  area  of  grate  surface,  1305  squire  feet  instead  of  406. 

Additional  details;  decks,  six  forwards,  five  aft,  and  four  amidships.  Weight  of  water 
wheel  engines  and  boilers,  1250  tons.  Capacity  for  cargo,  6000  tons.  Iron  in  hull, 
10,000  tons.     Plates,  30,000  in  number.     Rivets,  3,000,000. 

Steamer  Adriatic. — In  the  details  of  this  steamer  published  also  in  the  December 
number,  there  was  an  error  in  the  length  of  the  boiler  tubes.  The  correct  length  is 
5  feet. 

Additional  details;  area  of  grate  surface,  1056  feet,  and  the  number  of  engines,  two. 

C.  U.  H. 


071  the  Employment  of  Carbon  as  a  fneans  of  Permanent  Record.* 
By  John  Spillee,  F.  C.  S.,  of  the  "War  Department. 

The  undoubted  superiority,  in  respect  to  the  quality  of  permanence, 
of  ordinary  printed  characters  in  comparison  with  the  several  kinds 
of  manuscript,  renders  it  desirable  that  efibrts  should  be  directed  to 
the  possibility  of  availing  ourselves  of  the  unalterable  nature  of  carbon, 
the  principal  ingredient  in  printer's  ink,  with  a  view  to  the  employment 
of  the  same  as  a  substitute  for  the  tannate  of  iron  in  the  ordinary  black 
writino-  fluids.  The  want  of  permanence  constantly  attributed. to  the 
latter,  and  borne  out  by  the  inspection  of  manuscript  deeds  of  com- 
paratively recent  date,  seems  inherent  to  an  ink  which  depends  solely 
for  its  permanence  on  a  weak  chemical  affinity  exerted  between  the 
oxides  of  iron  and  the  product  of  a  vegetable  infusion,  which,  left  to 
itself,  is  constantly  undergoing  change.  Hence  the  application  of 
dilute  acids,  both  mineral  and  organic,  is  sufficient  either  to  obliterate 

*  From  the  London  Chemical  News,  No.  2. 
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or  rondcr  illegible  the  characters  written  with  such  ink  ;  whilst  its  com- 
position makes  it  liable  to  fade  under  circumstances  no  more  unfavor- 
able than  that  of  exposure  to  a  damp  or  impure  atmosphere. 

On  the  other  hand,  the  imperishable  nature  of  carbon,  in  its  various 
forms  of  lamp-black,  ivory  black,  wood  charcoal,  and  graphite  or  black 
lead,  holds  out  much  greater  promise  of  beinq  usefully  employed  in 
the  manufacture  of  a  permanent  writing  material ;  since,  for  this  sub- 
stance, in  its  elementary  condition,  and  at  ordinary  temperatures,  there 
exists  no  solvent  nor  chemical  reagent  capable  of  efiecting  its  altera- 
tion. Carbon  is  destroyed,  or  rather  oxidized,  only  by  fire,  and  by  the 
long  continued  action  of  the  strongest  acids  ;  only  under  such  circum- 
stances, therefore,  as  the  tablet  of  prepared  vegetable  or  animal  sub- 
stance is  itself  unable  to  withstand.  Provided,  then,  that  efficient 
means  can  be  adopted  for  securing  its  perfect  adhesion  to  the  surface, 
or  passage  even  into  the  pores,  of  the  paper  (a  point  not  sufficiently 
considered,  perhaps,  in  the  production  of  the  so-called  permanent  car- 
bon photographs),  there  seems  every  probability  of  a  carbon  pigment 
resisting  the  eifects  of  time  and  other  corrosive  influences  better  perhaps 
than  any  other  substance,  elementary  or  compound,  which  is  likely  to 
be  brought  into  comparison  with  it.  The  perfect  state  of  preservation 
of  the  early  engravings  and  pages  of  printed  type  corroborates  this 
view;  they  exhibit  in  some  instances  evidence  of  destruction  b}''  decay 
of  the  paper  itself,  rather  than  that  of  the  carbonaceous  material  form- 
ing the  subject  of  the  picture. 

The  suggestion  relative  to  the  mode  of  applying  carbon  to  these 
purposes,  which  it  is  intended  more  particularly  now  to  enunciate, 
depends  on  the  fact  of  the  separation  of  carbon  from  organic  compounds, 
rich  in  that  element,  sugar,  gum,  kc,  by  the  combined  operation  of 
heat  and  of  chemical  reagents,  such  as  sulphuric  and  phosphoric  acids, 
which  exert  a  decomposing  action  in  the  same  direction ;  and  by  such 
means  to  effigct  the  deposition  of  the  carbon  Avithin  the  pores  of  the 
paper  by  a  process  of  development  to  be  performed  after  the  fluid  writ- 
ing ink  has  been  to  a  certain  extent  absorbed  into  its  substance.  A 
system  of  formation  by  which  a  considerable  amount  of  resistance,  both 
to  chemical  and  external  influences,  appears  to  be  secured.  An  ink  of 
the  following  composition  has  been  made  the  subject  of  experiment: — 

Concentrated  sulphuric  acid,  deeply  colored 

with  indigo,          ...  1  fluid  ounce. 

Water,    .                 .                 .                 .  .         fi     "         " 

Loaf  sugar,      ....  1   ounce  troy. 

Strong  mucilage  of  gum  arabic,               .  2  to  3  fluid  ounce. 

Writing  traced  with  a  quill  or  gold  pen  dipped  in  this  ink  dries  to  a 
pale  blue  color,  but  if  now  a  heated  iron  be  passed  over  its  surface,  or 
the  manuscript  held  near  a  fire,  the  writing  Mill  quickly  assume  a  jet 
black  appearance,  resulting  from  the  carbonization  of  the  sugar  by  the 
warm  acid,  and  will  have  become  so  firmly  engrafted  into  the  substance 
of  the  paper  as  to  oppose  considerable  difficulty  to  its  removal  or  era- 
sure by  the  knife.  On  account  of  the  depth  to  which  the  written  cha- 
racters usually  penetrate,  the  sheets  of  paper  selected  for  use  should 
be  of  the  thickest  make,  and  good  white  cartridge  paper,  or  that  known 
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as  "cream  laid,"  preferred  to  sucti  as  are  colored  blue  with  ultra-ma- 
rine, for  in  the  latter  case  a  bleached  halo  is  frequently  perceptible 
around  the  outline  of  the  letters,  indicating  the  partial  destruction  of 
the  coloring  matter  by  the  lateral  action  of  the  acid. 

The  writing  produced  in  this  manner  seems  indelible ;  it  resists  the 
action  of  "salts  of  lemon,"  and  of  oxalic,  tartaric,  and  diluted  hydro- 
chloric acids — agents  which  render  nearly  illegible  the  traces  of  ordi- 
nary black  writing  ink  ;  neither  do  alkaline  solutions  exert  any  appre- 
ciable action  on  the  carbon  ink.  This  material  possesses,  therefore, 
many  advantageous  qualities  which  would  recommend  its  adoption  in 
cases  where  the  question  of  permanence  is  of  paramount  importance ; 
but  it  must,  on  the  other  hand,  be  allowed  that  such  an  ink,  in  its  pre- 
sent form  would  but  inefficiently  fulfil  many  of  the  requirements  neces- 
sary to  bring  it  into  common  use.  The  peculiar  method  of  development 
rendering  the  application  of  heat  imperative,  and  that  of  a  temperature 
somewhat  above  the  boiling  point  of  water,  together  with  the  circum- 
stance that  it  will  be  found  impossible  with  a  thin  sheet  of  paper  to 
write  on  both  sides,  must  certainly  be  counted  among  its  more  prominent 
disadvantages. 

Though  not  perhaps  capable  of  employment  on  the  animal  tissues, 
vellum  and  parchment,  there  is  every  probability  of  its  successful  ap- 
plication in  connexion  with  the  new  material  produced  by  the  action 
of  strong  acids  on  paper,  and  known  under  the  name  of  vegetable 
parchment. 

Koyal  Arsenal,  Woolwich,  Dec.  5th,  lSo9. 


Extract  of  Hops.     Houllonine. 

M.  Ramont  asserts  that  he  has  obtained  by  treating  hops  by  boiling 
water  in  a  close  vessel,  an  extract  which  he  calls  houhlonine,  which 
contains  all  the  active,  aromatic,  bitter,  and  astringent  principles  of 
the  hops ;  and  that  by  means  of  this  extract,  the  manufacture  of  ale 
may  be  greatly  ameliorated. — Cosmos,  March,  1860. 


Description  of  Broivn  ^  Sharpes  American  Standard  Wire  Gauge. 

To  the  Editor  of  the  Journal  of  the  Franklin  Institute. 

Sir  : — Lately,  upon  examining  some  boilers  that  had  been  ordered 
to  be  made  from  iron  of  No.  4  gauge,  or  about  :|-inch  thickness,  the 
plates  were  found  to  be  only  No.  6,  or  two  numbers  less  than  they  were 
expected  to  be ;  objection  being  urged,  the  constructor  produced  the 
gauge  for  his  justification,  but  instead  of  its  being  the  time-honored 
Birmingham  standard  gauge,  it  proved  to  be  one  styled  "American 
standard  wire  gauge,"  made  by  Brown  &  Sharpe,  of  Providence,  R.  I., 
and  which,  it  was  said,  had  been  adopted  by  many  of  the  plate  manu- 
facturers of  the  United  States.  Now,  the  gauge  as  a  measurer  of  boiler 
plate  is  new  to  the  writer  who  has  frequently  under  his  notice  the  thick- 
ness of  such  plates,  and  it  is  desired  to  obtain,  through  the  medium  of 
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your  pages,  some  expression  of  the  practice  or  the  opinion  of  the  va- 
rious plate  makers  upon  this  subject. 

The  subjoined  diajxram,  table,  and  their  explanations  are  taken  from 
a  circular  issued  by  Brown  k  Sharpe  and  tell  their  own  story. 
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The  want  of  uniformity  in  common  Wire  Gauges  is  well  known,  but 
if  they  all  agreed  with  the  published  tables  of  sizes,  there  would  still 
exist  serious  objections  to  their  use,  as  the  variation  between  diiferent 
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numbers  is  so  irregular.  This  ■will  be  more  clearly  seen  by  reference 
to  the  diagram. 

The  two  lines  AC  and  bc  meeting  at  c,  represent  the  opening  of  an 
angular  gauge.  The  divisions  on  the  line  AC,  show  the  size  of  wire 
by  the  common  gauge,  those  on  the  line  BC  by  the  new  standard. 

Wire  to  be  measured  by  such  a  gauge,  is  passed  into  the  angular 
opening  till  it  touches  on  both  sides,  the  division  at  the  point  of  con- 
tact indicating  the  number.  Thus,  No,  15  old  gauge  would  be  No. 
13  by  the  new.  The  angular  principle  is  used  in  the  above  cut,  as  it 
shows  the  difterence  between  the  old  and  new  standard  to  the  best  ad- 
vantage ;  it  is  proposed,  however,  to  make  gauges  of  different  forms,  but 
all  to  correspond  with  the  sizes  of  the  new  standard. 

The  divisions  on  the  line  AC,  it  will  be  observed,  are  very  irregular^ 
while  those  on  BC  increase  by  a  regular  Geometrical  Progression. 
This  principle  is  thought  by  many  "syho  are  conversant  with  the  sub- 
ject, to  be  the  true  one  for  the  construction  of  a  gauge,  and  when 
generally  adopted  by  the  manufacturers  in  this  country,  an  effort  will 
be  made  to  introduce  it  in  England. 

The  foregoino;  tables  show  the  actual  dimensions  of  the  old  and  new 
standards  in  decimal  parts  of  an  inch,  U.  S.  Standard  Measure,  and 
also  the  difference  between  consecutive  sizes  of  each  gauge." 

It  is  stated  that  favorable  action  was  taken  upon  the  propriety  of 
adopting  the  new  gauge  and  the  following  preamble  and  resolution 
adopted  by  fourteen  companies  located  in  New  York  and  New  Eng- 
land States  engaged  in  the  manufacture  of  brass  plate  and  wire : 

"Whereas,  it  seems  desirable  that  some  steps  be  taken  to  arrive  at 
a  more  complete  uniformity  in  the  wire  gauge  used  by  the  brass  makers, 
and,  whereas,  J.  R.  Brown  &  Sharpe,  of  Providence,  R.  I.,  have  pre- 
pared, at  considerable  expense,  a  gauge  with  a  new  grade  of  sizes,  a 
plan  which  is  by  us  approved  ;  therefore, 

^'■Resolved,  That  we  will  adopt  said  gauge,  and  be  governed  by  it  in 
rolling  our  metals,  and  will  use  our  exertions  to  have  it  come  into  gene- 
ral use  as  the  standard  U.  S.  gauge." 

It  is  very  desirable  that  some  standard  should  be  adopted,  and  ad- 
hered to,  so  that  manufacturers  and  purchasers  would  mutually  under- 
stand each  other  in  making  contracts  for  boilers ;  and,  as  Brown  & 
Sharpe's  gauge  has  been  partially  adopted,  no  reason  appears  why  it 
should  not  be  entirely  so. 

If  the  boiler  plate  makers  have  taken  any  action  upon  the  matter, 
or  will  take  action  upon  it,  an  account  of  their  proceedings  made  pub- 
lic tlirough  the  Journal  will  be  acceptable.  J. 
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Proceedings  of  the  Stated  lylonthly  3Ieeting,  May  17, 1860. 
John  Agnew,  Vice-President,  in  the  chair. 
Isaac  B.  Garrigues,  Recording  Secretary. 
The  minutes  of  the  last  meeting  were  read  and  approved. 
A  letter  was  read  from  Thomas  Oldham,  Esq.,  Superintendent  of 
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the  Geological  Survey  of  India  and  of  the  Geological  Museum,  Cal- 
cutta, India. 

Donations  to  the  Library  were  received  from  the  Royal  Geographi- 
cal Society  and  the  Statistical  Society,  London ;  the  Governor-Gene- 
ral of  India,  Calcutta,  India;  the  Smithsonian  Institution,  Washino-- 
ton,  D.  C;  the  llensselaer  Polytechnic  Institute,  Troy,  New  York  ; 
and  from  Messrs.  Jones  &  White,  John  E.  Wootten,  Prof.  John  F. 
Frazer,  Prof.  B.  H.  Rand,  and  the  Board  of  Trade,  Philadelphia. 

Donations  to  the  Cabinet  from  Mr.  Joseph  Kaye,  of  Pittsburgh,  Pa. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Insti- 
tute, were  laid  on  the  table. 

The  Treasurer  read  his  statement  of  the  receipts  and  payments  for 
the  month  of  April. 

The  Board  of  Managers  and  Standing  Committees  reported  their 
minutes. 

Ten  resignations  of  membership  in  the  Institute  were  read  and  ac- 
cepted. 

Candidates  for  membersliip  in  the  Institute  (4)  were  proposed,  and 
the  candidates  proposed  at  the  last  meeting  (9)  duly  elected. 

Mr.  Wood  exhibited  some  specimens  of  wood,  embossed  by  his  pa- 
tent process.  The  wood  is  soaked  in  water,  and  then  subjected  to  pres- 
sure under  a  metal  matrix  heated  sufficiently  to  burn  away  the  super- 
fluous material.  The  wood  is  not  finished  at  one  operation,  the  niutrix 
being  removed  several  times  in  order  to  brusli  oft'  the  charred  wood. 
The  specimens  possess  more  softness  than  is  usual  in  wood  carvings ; 
and  when  varnished  have  a  beautiful  appearance.  The  design  is  first 
modeled  in  clay  or  wax  and  a  plaster  cast  taken  from  it;  this  serves 
as  a  pattern  from  which  the  matrix  is  moulded.  The  saturation  by 
water  prevents  the  burning  or  charring  of  the  material  not  immediately 
in  contact  with  the  metal. 

Mr.  John  E.  Wootten  exhibited  and  explained  a  working  model  of 
P.  C.  Clark's  Patent  Reciprocating  Propeller,  Two  engines  rotate 
a  shaft,  having  at  each  end  cranks  to  which  are  connected  the  upper 
ends  of  bars  whose  lower  ends  are  paddles  ;  the  bars  are  connected  to 
the  boat  by  a  vibrating  link,  which  permits  the  points  of  attachment 
to  the  bar  to  have  vertical  but  not  horizontal  motion  ;  thus,  tlie  pad- 
dles describe  an  ellipse.  A  sliding-box  at  the  upper  end  permits  the  bars 
to  be  moved  so  as  to  give  more  or  less  dip  to  the  paddles,  as  may  be  re- 
quired to  suit  the  draft  of  the  boat.  This  plan  has  been  submitted  to 
the  Committee  on  Science  and  Art  whose  report  may  be  published  in 
this  Journal. 

Mr.  Joseph  Kaye  presented  a  piece  of  the  metal  from  the  sinking 
head  of  the  Floyd  gun  lately  cast  and  bored  at  Pittsburgh,  by  Knapp, 
Rudd  k  Co.  5lr.  H.  Ilowson  and  Mr.  D.  S.  Williamson  gave  this 
description.  The  gun  was  cast  upon  a  core  through  which  a  stream 
of  cold  water  was  constantly  passing,the  object  being  to  produce  metal 
of  a  uniform  texture  from  the  equal  cooling  and  contraction  of  the 
mass.  This  plan  has  been  patented  by  Lieut,  Rodman.  To  exemplify 
the  advantage  of  this  mode  of  casting  and  cooling,  a  specimen  of  cast 
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iron  cut  from  a  shaft  was  placed  on  the  table.  In  the  middle  of  the 
piece,  where  the  iron  had  retained  its  heat  and  softness  for  the  longest 
time,  the  contraction  of  the  surrounding  parts  caused  the  metal  to 
assume  an  open,  loose  character,  whilst  the  central  portion  was  thrown 
into  groups  of  spiny  formation  resembling  frost-work.  The  bore  of 
the  gun  is  15  inches  ;  length  16  feet ;  total  weight  24|-  tons  ;  weight 
of  ball  420  lbs. 

Mr.  R.  P.  Morgan  explained  a  working  model  of  a  wagon  intended 
either  for  rail  or  for  common  roads,  in  which  the  usual  flat  tyer  wheels 
were  caused  to  track  upon  rails  by  the  guidance  of  supplementary 
wheels  which  are  lowered  by  mechanism  and  supply  the  place  of  flanches. 
An  ingenious  arrangement  of  links  causes  each  set  of  supplementary 
wheels  to  retain  their  parallelism  with  their  principal  wheels  when  the 
curves  are  being  passed.  The  plan  is  submitted  to  the  Committee  on 
Science  and  Art. 

A  hose  coupling  designed  by  Mr.  Joseph  Singer  was  laid  upon  the 
table  for  inspection.  It  is  simple  in  construction  and  instantaneous  in 
in  its  operation,  by  the  movement  of  a  jointed  lever,  whose  forked 
ends  abut  upon  the  joined  coupling  at  opposite  points,  whilst  its  two 
pivots  are  held  by  lugs  attached  to  the  coupling  in  such  a  way  that 
adjustment  may  be  obtained,  A  ring  of  leather  forms  the  water- 
joint.  This  plan  has  been  submitted  to  the  Committee  on  Science  and 
Art. 
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The  Dental  Cosmos :  A  Monthly  Record  of  Dental  Science.  Edited 
by  J.  D.  White,  M.  D.,  D.  D.  S.,  J.  H.  McQuillen,  D.  D.  S.,  and 
George  J.  Ziegler,  M.  D.  :  Philada.,  Jones  &  AVhite,  Publishers. 

This  spirited  Monthly  is  an  improved  continuation  of  a  well-estab- 
lished and  long-known  Quarterly,  The  Dental  News  Letter,  under  a 
new  name  more  in  accordance  with  the  aims  and  objects  of  its  pub- 
lishers and  editors,  viz  :  "  to  present  its  readers  with  a  faithful  ex- 
hibit of  the  dental  world." 

The  Dental  Neivs  Letter  was  established  in  1847  under  the  editorial 
supervision  of  Dr.  J.  R.  McCurdy,  who  alone  conducted  it  for  the  first 
six  years  of  its  existence  whilst,  for  the  remaining  six  years,  his 
labors  and  responsibilities  were  shared  by  Dr.  J.  D.  White,  one  of  the 
editors  of  the  present  Journal,  and  its  value  was  much  enhanced  dur- 
ing the  latter  part  of  this  time  by  the  addition  of  a  Periscopic  depart- 
ment managed  by  Dr.  S.  S.  White.  Doubtless,  this  issue  has  had  much 
to  do  in  cementing  the  scientific  bonds  of  the  dental  profession,  in  this 
State  and  elsewhere,  by  affording  a  special  medium  for  the  communi- 
cation of  important  practical  results,  and  by  stimulating  that  generous 
individual  rivalry  which  elevates  the  profession  as  a  mass,  while  it 
benefits  the  public  in  the  same  proportion. 
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The  establishment  and  successful  operation  of  highly  scientific  den- 
tal schools  and  honest,  open,  and  fearless  journals  in  several  of  our 
principal  cities,  has  vastly  benefited  the  profession  in  question  by  add- 
ing to  its  ranks  well-trained  and  reliable  practitioners,  who  are  not 
only  skilful  operators,  but  acute  observers  and  communicators  of  their 
observations  for  the  benefit  of  others.  The  seven  thousand  dentists 
of  this  country  are  now  no  longer  isolated  practitioners,  working  each 
in  his  limited  circle  and  knowing  no  interest  beyond,  but  they  are  fast 
acquiring  an  "  esj^r/^  de  cor^js,"  which  demands  a  revised  literature 
and  an  advancing  standard.  It  appears  to  us,  therefore,  that  The 
Dental  Cosmos  is  a  step  in  the  right  direction — it  is  forwards.  Its 
monthly  issue  is  in  accordance  with  the  tendency  of  the  age  to  the 
rapid  accumulation  and  difi'usion  of  knowledge. 

The  plan  of  the  work  seems  excellent.  The  first  portion  is  devoted 
to  Original  Communications,  such  as  reports  of  cases,  new  vicAvs  and 
practical  hints  from  various  practitioners.  Attention  to  this  depart- 
ment is  earnestly  pressed  upon  those  anxious  to  enrich  the  science  and 
the  art.  It  is  under  the  charge  of  the  experienced  journalist.  Dr.  J. 
D.  White. 

The  second  part  comprises  ^JRevieiv  of  Dental  Literature  and  Art, 
in  which  we  find  translations,  condensations  of  choice  matter  from 
foreign  and  home  dental  journals,  with  judicious  criticisms,  &c.  This 
is  conducted  by  Dr.  J.  H.  McQuillen,  who  has  proved  himself  fully 
equal  to  the  task. 

The  third  part  presents  a  Periscope  of  Medical  and  General  Science 
in  their  relations  to  Dentistry.  In  this  will  be  found  many  important 
facts  and  observations  bearing  upon  dental  subjects,  judiciously  culled 
from  general  and  special  fields  of  science,  which  would  in  all  proba- 
bility otherwise  never  reach  the  eye  of  the  great  majority  of  practi- 
tioners, together  with  such  comments  as  appear  applicable  to  the 
occasion.  Dr.  G.  J.  Ziegler,  a  well-known  physician  and  writer,  is 
entrusted  with  the  care  of  this  department. 

In  addition,  we  find  Proceedings  of  various  Dental  Societies,  Cor- 
respondence, and  Editorials.  It  appears  also  to  be  an  object  of  the 
editors,  to  have  translated,  and  to  reproduce  at  an  early  date,  the 
various  foreign  prize  essays  and  monographs  of  interest ;  for  we  have 
already  perceived  appearing  in  their  pages  in  appropriate  parts,  For- 
get's  Memoir  (crowned  by  the  Academy  of  Sciences,  Paris,  at  its 
meeting  of  March  14, 1859,)  on  Dental  Anomalies  and  their  influence 
upon  the  production  of  Diseases  of  the  Maxillary  Bones.  This  is  pro- 
fusely illustrated,  and  has  since  been  issued  in  pamphlet  form. 

Ten  numbers  of  the  Cosmos  have  been  already  placed  before  the 
public,  and  we  are  pleased  to  state  that  the  anticipations  in  which  we 
indulged  of  its  extended  usefulness  and  high  professional  tone,  have 
been  fully  realized.  G. 
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For  the  Journal  of  the  Franklin  Institute, 

The  3Ieteorology  of  Pliiladelphia.  By  James  A.  Kirkpatrick,  A.  M., 

Professor  of  Civil  Engineering  in  the  Philadelphia  High  School. 

April. — The  changes  of  temperature  in  the  course  of  the  day,  and 
in  comparing  one  day  with  another,  were  greater  during  last  April  than 
in  any  other  April  for  the  last  nine  years.  The  average  daily  oscil- 
lation of  the  temperature  was  18-9°,  the  nearest  approach  to  it  being 
in  April,  1853,  when  it  was  18-6°.  The  mean  daily  range  of  the  ther- 
mometer was  7-4°;  the  highest  previously  during  the  month  for  the 
last  nine  years,  was  in  1854,  when  it  was  7-2°. 

The  averao-e  temperature  of  the  month  was  a  little  more  than  one 
deforce  below  the  average  for  the  last  nine  years ;  but  this  difference 
wa's  principally  in  the  morning  and  evening,  it  being  1|°  below  in  the 
morning  and  about  1J°  in  the  evening,  while  at  2  P.  M.  the  difference 
was  less  than  1°. 

The  warmest  day  of  the  month  was  the  21st,  of  which  the  average 
temperature  was  62-7°.  The  thermometer  was  highest,  reaching  81° 
about  3  P.  M.,  of  the  same  day.  The  thermometer  was  lowest  on  the 
morning  of  the  3d,  but  the  2d  was  the  coldest  day,  showing  a  mean 
temperature  of  o5-7°.  The  temperature  fell  below  the  freezing  point 
on  two  days  of  the  month,  the  2d  and  the  13th. 

Rain  fell  on  fifteen  days,  but  the  total  amount  (3-646  inches)  was 
less  than  usual  for  April,  and  two  inches  less  than  in  April  of  last 
year. 

The  first  thunder  and  lightning  observed  this  year  occurred  on 
Sunday,  the  8th  of  the  month. 

On  the  evening  of  Friday,  the  13th,  an  aurora  was  observed,  ex- 
tending above  the  northern  horizon,  in  the  shape  of  a  bank  of  white 
or  light  blueish  light,  being  in  the  highest  part  directly  under  the 
North  Star,  about  20°  high. 

On  the  afternoon  of  Saturday,  the  21st,  the  temperature  reached 
81°  between  3  and  4  P.  M.,  the  wind  blowing  from  the  west.  At  4J 
P.  M.,  the  wind  changed  suddenly  to  the  E.  N.  E.,  and  increased  to  a 
gale  which  continued  till  night.  In  less  than  half  an  hour  the  tem- 
perature fell  fifteen  degrees,  and  in  four  hours  fifteen  degrees  more ; 
that  is,  from  81°  at  4  P.  M.,  to  51°  at  9  P.  M.  The  barometer  had 
been  falling  from  the  19th  of  the  month,  when  it  read  30-3  inches, 
until  after  2  P.M.  on  the  21st,  just  before  the  gale,  when  it  read 
29-544  inches,  and  began  immediately  to  rise,  and  continued  rising, 
but  very  slowly,  for  two  or  three  days. 

On  the  afternoon  and  evening  of  the  25th,  a  few  flakes  of  snow 

fell.  ,  ,  ^      J 

There  was  but  one  day  of  the  month  entirely  clear,  and  five  days 

on  which  the  sky  was  completely  covered  with  clouds,  at  the  hours  of 

observation. 

The  barometer  was  lowest  (29-319  inches)  on  the  1st  of  the  month, 

and  highest  (30-303  inches)  on  the  18th.     It  is  a  remarkable  fact  in 
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connexion  with  the  barometrical  observations,  that  the  average  height 
of  the  barometer  at  9  P.  M.  is  very  nearly  the  average  of  all  the  ob- 
servations for  the  month,  taken  at  7  A.  M.,  2  P.  M.,  and  9  P.  M.  It 
■will  be  seen  by  an  inspection  of  the  comparison  of  results  at  the  end 
of  this  article,  that  the  means  for  9  P.  M.  are  but  -005  of  an  inch  be- 
low the  monthly  means  for  nine  years. 

All  barometrical  observations,  in  order  that  they  may  be  compared 
■with  each  other,  require  to  be  reduced  to  the  same  degree  of  tempe- 
rature. The  column  of  mercury  in  the  barometer  tube  is  balanced 
by  a  column  of  air  of  the  diameter  of  the  tube,  and  extending  from 
the  instrument  to  the  top  of  the  atmosphere.  Any  general  disturb- 
ance caused  by  the  heating  of  the  atmosphere,  the  influence  of  storms, 
or  any  alteration  of  the  quantity  of  air  over  the  position  of  the  baro- 
meter, \i\\\  cause  a  change  in  its  "weight,  and  consequently,  to  a  slight 
degree,  a  change  in  the  height  of  the  column  of  mercury.  In  this 
■^•ay,  a  change  in  the  temperature  of  the  room  in  which  the  barometer 
is  kept,  changes  the  height  of  the  mercurial  column ;  and,  therefore, 
though  the  pressure  of  the  atmosphere  may  remain  the  same,  the  in- 
dications of  the  barometer  will  vary  with  the  temperature.  Hence 
arises  the  necessity  of  the  reduction  of  the  observations,  by  means  of 
the  attached  thermometer,  to  the  density  of  mercury  at  some  fixed 
temperature.  That  of  the  freezing  point  of  water  has  generally  been 
adopted. 

The  reduction  to  the  freezing  point  may  be  calculated  by  the  for- 

9w(«— 32)  — ?(«— 62)    , 
l-\-m{t  —  61) 

62°  being  the  normal  temperature  of  the  standard  of  length,  and  32° 
the  freezing  point  of  Fahrenheit's  thermometer,  m  represents  the  de- 
cimal '0001001,  the  expansion  in  volume  of  mercury  for  1°  F.,  t  the 
observed  temperature  of  the  attached  thermometer,  I  the  decimal 
•000003,  the  linear  expansion  of  Avood  for  1°  F.,  and  h  the  observed 
height  of  the  barometer.  The  linear  expansion  of  wood  is  given  in 
this  place  because  the  barometers  generally  used  by  the  observers  for 
the  Franklin  Institute  are  of  that  material,  having  a  short  brass  scale 
fixed  upon  the  wooden  frame  of  the  instrument.  If  barometers  with 
brass  scales  extending  from  the  cistern  to  the  top  of  the  mercurial 
column  are  used,  then  ^,  representing  the  linear  expansion  of  brass 
for  1°  F.,  will  be  0-0000104344.  By  means  of  this  formula,  the  fol- 
lowin^c  table  of  corrections  for  common  Avooden  barometers  has  been 
calculated. 

The  sign  +  indicates  that  the  correction  to  which  it  is  prefixed 
should  be  added  to  the  observed  height  of  the  mercurial  column,  and 
the  sign  —  that  the  correction  should  be  subtracted.  Thus,  if  the 
observed  height  of  the  barometer  is  30^23  inches,  and  the  attached 
thennometer  75°  F.;  in  the  column  of  30-0  inches  go  down  as  far  as 
the  horizontal  line  corresponding  with  75°  in  the  first  vertical  column 
which  contains  the  degrees.  The  correction  is  seen  to  be  — -127.  We 
have  thus, 
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Barometer,  observed  height,   . 
Correction  for  75°,  .  . 

Barometer  at  32°, 
Again.     Barometer,  observed  height. 

Attached  thermometer  25°,  correction, 


30-23 
— 127 

30103. 

29-37 

+•018 


Barometer  at  32°,     .  .  29-388 . 

Thus  the  reduction  of  the  barometrical  observations  to  the  freezing 

point  may  be  made  for  any  height  from  21^  up  to  31  inches,  and  from 

20°  to  90°.     The  correction  for  the  degrees  between  those  given  in 

the  table,  may  readily  be  supplied  by  interpolation. 

C orrectlon  to  be  applied  to  the  observations  of  common  wooden   barometers  to  reduce 
them  to  the  freezing  point. 


-3    B 
o   S 

Inches. 

27-5 

28-0 

28^5 

29-0 

29-5 

30^0 

30^5 

310 

20° 

.4-030 

+  •030 
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+  •032 
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+•033 

25 
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+•017 

+  017 
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+  •018 

+•019 

30 

+  •003 

+•003 
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•000 

•000 

•000 

•000 

35 
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— Oil 

—  Oil 

— 012 
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_-012 
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— 024 

— 024 

— 025 

— 025 
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— 026 

—•026 

—•027 

45 

— 037 

— 038 

— 038 

— 039 

—040 

—040 

— 041 

_-042 

50 

— 050 

— 051 

— 052 

— 053 

— 054 

— 055 

— 056 

—•057 

55 

— 064 

— 065 

— 066 

— 067 

—068 

— 070 

— 071 

—•072 

60 

— 077 

— 078 

— 080 

— 081 

— 083 

—084 

—085 

—•087 

65 

— 091 

— 092 
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—•095 

—097 
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— 100 
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70 
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—119 
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—.125 

—•127 
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— 130 
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90 
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—.171 

—  174 

—•176 

A  Comparison  of  some  of  the  Meteorological  Phenomena  of  April,  1860,  tvith  those 
of  April,  1859,  and  of  the  same  month  for  nine  years,  at  Philadelphia. 


1   April,  1860. 

April,  1859. 

April,  9  years. 

Thermometer. — Highest, 

81° 

78° 

87° 

"                  Lowest,              .          , 

29 

31 

20 

"                 Daily  oscillation. 

1890 

15^50 

16-50 

"                 Mean  daily  range, 

7^40 

6^30 

6-50 

"                 Means  at  7  A.  M., 

4396 

4570 

45-58 

«                        "         2  P.  M., 

56-56 

f>6^13 

57-43 

"                       "         9  P.  M., 

47^92 

4901 

49-39 

"                       "  for  the  month, 

49^48 

50^28 

50-80 

Barometer — Highest, 

30303  in. 

30-083 

30-518 

"            Lowest, 

29^319 

28-890 

28-884 

"            Mean  daily  range,     . 

•166 

•160 

•179 

"            Means  at  7  A.  M., 

29849 

29-723 

29-800 

«                    «       2  P.  M.,     . 

29-794 

29  678 

29-758 

«       9  P.  M., 

29^830 

29-703 

29  787 

"                   "  for  the  month, 

29^824 

29-701 

29-782 

Rain  and  melted  snow, 

3646  in. 

5-668 

4-965 

Prevailing  winds, 

N.  89°  w.  -250. 

N.  69°  w.  ^224. 

N.70'' w.'179. 
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AMERICAN  PATENTS  ISSUED  FROM  JANUARY  1,  TO  MARCH  31, 1800. 

It  will  be  seen  by  the  readers  of  our  Journal,  that  the  Committee  of  Publication  have 
determined  upon  a  change  and  curtailment  in  the  mode  in  which  the  list  of  American 
Patents  has  hitherto  been  kept  by  us.  The  copy  of  the  claim  will  be  hereafter  omitted 
in  this  Journal,  and  the  list  confined  to  the  register  of  the  names  and  residence  of  the 
patentee,  the  date  and  subject  of  his  patent. 

While  our  Journal  was  the  only  means  by  which  a  list  of  Patents  reached  the  Ame- 
rican reader,  the  evident  usefulness  of  the  list  determined  the  Committee  to  continue  it, 
notwithstanding  its  expensiveness  and  the  rapidly  increasing  space  which  it  occupied  in 
our  pages,  to  the  exclusion  of  matter,  in  a  general  point  of  view,  more  interesting  and 
important. 

But  now,  when  this  same  list  is  published  by  other  Journals,  and  especially  when  the 
Scientific  American,  issued  weekly,  furnishes  its  readers  with  its  list  necessarily  ahead 
of  ours,  which  can  only  be  completed  to  the  end  of  the  preceding  month;  and  when  the 
Patent  Office  itself,  by  the  yearly  publication  of  the  claims,  in  a  convenient  form,  and  with 
proper  drawings,  supersedes  the  necessity  of  our  list  as  a  permanent  record  ;  the  Com- 
mittee have  thought  that  they  would  increase  the  interest  and  the  usefulness  of  their 
Journal  by  restricting  the  list  to  an  Index  of  Patents,  which  still  gives  the  reader  the 
most  important  information  which  he  wants,  and  allows  us  to  devote  the  pages  which 
were  before  occupied  by  this,  for  the  most  part  useless  matter,  to  the  report  and  discussion 
of  subjects  which  may  render  them  more  useful  and  interesting  to  that  class  of  readers  for 
whose  benefit  it  is  intended. 

We  hope  the  change  will  meet  the  approbation  of  our  subscribers,  and  in  that  hope, 
submit  this  explanation  to  them. 

January,  1860.  date. 


Alarm  for  Drawers,              . 

Wm.  B.  Card, 

Sag  Harbor, 

N.Y. 

10 

Anchor  Shackle, 

Thomas  Leavitt, 

.     Maiden, 

Mass.] 

3 

Tripper, 

H.  Higgins, 

Orleans, 

10 

Apples, — Grinding 

J.  T.  Carpenter, 

.     Martin's  Ferry, 

Ohio, 

24 

Axle  Boxes  for  Railroad  Cars, 

,   Joseph  Harris,         . 

Dorchester, 

Mass. 

3 

Vehicles, 

J.  Halloway, 

.     City  of 

N.Y. 

3 

Balance, — Hydrostatic        • 

Samuel  Squire,       . 

Brooklyn, 

N.Y. 

10 

Bed  Bottom, 

J.T.Allen,      . 

City  of 

ti 

24 

Bottoms, — Spring, 

R.  Halden, 

" 

« 

3 

Canopy,             .              . 

J.  E.  Palmer,    . 

Montville, 

Conn. 

31 

Fastening, 

Adolph  Roda,           , 

Rochester, 

N.Y. 

24 

Bedstead, — Invalid 

Samuel  (iantz. 

Beaver  Creek, 

Md., 

3 

Ventilating 

H.  W.  Henly, 

City  of 

N.Y. 

24 

Bee  Hives, 

John  Meese,  Sr., 

Milton, 

Ohio, 

31 

Beer  Measure,              . 

Edward  Bagot,         , 

City  of 

N.Y. 

10 

Belt  Punch,     . 

C.  D.  Wheeler, 

i< 

« 

24 

Belting, — India  Rubber 

D.  C.  Gately, 

Newtown, 

Conn. 

3 

Rubber 

" 

.< 

•< 

31 

T.  J.  Mayall, 

Roxbury, 

Mass. 

• 

31 

Blowers, 

T.  C.  Richards, 

.     Milwaukee, 

Wis. 

17 

Boats, — Construction  of     . 

Perry  Davis, 

Providence, 

R.  I. 

3 

Boiler  Plates, — Riveting 

J.  B.  Henry,      . 

.      City  of 

^.Y. 

17 

Bonnet  Fronts, — Formers  for 

George  A.  Cox, 

Brooklyn, 

»< 

17 

Boot  Heels, — Attaching,  «Scc., 

H.  Saioshinsky, 

Boston, 

Mass. 

31 

Boot  and  Shoe  Soles, 

J.  B.  Hayden,          . 

Easton, 

N.Y. 

24 

Boots  and  Shoes, — Heels  for 

P.  Shaw, 

.      Boston, 

Mass. 

3 
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Boots  and  Shoes, — Manufacture 

Pegging 

Brakes  for  Railroad  Cars, 

Self-acting  Wagon 

Brick  Machines, 

Moulds, 

Bridges, — Truss  Frames  for 

Bridle  Belts, 

Brush  Blocks, — Boring 

Bureau, 

Bustle  Hoops, — Clasps  for 

Buttons, 

Cabbage  Cutter, 
Cables, — Stopper  for  Chain 
Callipers,  . 

Candles, — Coating 

Manufacture  of 

Moulding 


Canes  for  Physicians, 
Cant  Hooks, 
Car  Couplings, 
Changing  Motion, 
Chain  from  Sheet  Metal, 
Churn, 


Cider  Mills,    . 

Clap  Boards,  . 

Clevis, — Clamp  for  Making 

Clocks, 

Clothes  Dryer, 

Frame, 

Wringer,       . 

Coal  Excavators, 

Screens,  . 

Sifters,  . 


Coffee  Pots, 
Corn  Planters, 


Shellers, 

Cotton  Gin, 


F.  D.  Ballou, 
W.  N.  Hawley, 
M.  Oberniiller, 
J. Butcher,        . 
Lewis  Kirk, 
J.  A.  Hamer, 
Enoch  Jacobs, 
W,  F.  M.  William 
T.  Mitchell, 
J.H.  Belier,     . 

F.  S.  Otis, 

G.  A.  Meacham, 

J.  C.  Wilkins, 
James  Tucker, 
C.  D.  Sutton, 
C.  Morfit, 
H.  Hnlverson, 
G.  A.  Stanley, 


Crutches, 
Cultivators, 


Goods, — Finishing 

Presses, 

Screens  for  Cleaning 

Stalks,— Pulling  &Cut' 


Cotton, 

Curtain  Fixtures, 


Distilling  Apparatus, 
Ditching  Machines,  . 


S.  T.  Trowbridge, 

P.  Hinds, 

Joel  Hood, 

C.L.Pyron  and  R.  Bruce, 

L.  Towne, 

J.  P.  Fitch, 

D.  C.  Brown,  . 

Lester  Day, 

R.  M.  Curtice, 

A.  A.  Wilder, 
V.  M.  Uhiiffee, 
E.M.  and  J.  E.  Mix 

B.  B.  Howse, 
T.  S.  Scoville, 
Meldrum  &  Paxson 
H.  Welverth, 
H.  L.  Cake,       . 
J.  A.  Howland, 
J.  A.  Sheffer,  . 
W.  Chesterman, 
G.  R.  Farrington, 
A.  Anable, 
John  Gross, 
Daniel  Nichols, 
Joseph  J.  Knight, 
S.  Fletcher  and  J. P.  Pike, 
B.Jenks  and  W.A.Tuttle, 
L.  S.  Chicester, 
C.  S.  Davis, 
J.  T.  Ham, 
John  E.  Crane, 

f  Smith  Beers, 
Aug.  Beckel, 
F.  Davis.     . 
H.  R.  Kinney,    . 
F.  and  P.  A.  Misner, 
J.  K.  Staman, 
TNewcomh  &  GW  Byrd, 
A.  C.  Babcock,  . 
Wm.  Rice,  . 

C.  Fisher, 

James  Sloan, 
F.  B.  Scott, 


Abington, 

Hartford, 

Tiffin, 

Gibson, 

Reading, 

Cincinnati, 

Augusta, 
Lansingburgh, 
City  of 
Brooklyn, 
City  of 

Fox  Chase, 

Washington. 

Kensico, 

City  of 

Cambridge, 

Cleveland, 

Decatur, 
Cedar  Run, 
Milwaukee, 
Manchester, 
Providence, 
City  of 

n 

Buffalo, 

North  Adams, 

Detroit, 

Xenia, 

Ithaca, 

Morrisville, 

City  of 

Griffin's  Mills, 

Caseyville, 

Pottsville, 

Providence, 

Rochester, 

Centralia, 

Xenia, 

Middlesex, 

Decatur, 

Onargo, 

Philadelphia, 

Bloomfield, 

Philadelphia, 

City  of 

Harrisburgh, 

Sinatobia, 

Lowell, 

Naugatuck, 

Philadelphia, 

Lima, 

Portsmouth, 

Fox, 

Mifflin, 

Smith's  Fork, 

New  Haven, 

Philadelphia, 

Milton, 

Pittsburgh, 
Buiralo, 


Mass. 
Conn. 
Ohio, 
Penna 


10 

31 

3 

24 

31 

«  3 

Ohio,        3 

Georgia  10 

N.  Y.     10 

24 

«  17 

«  10 


Penna. 

D.  C. 

N.  Y. 
(( 

Mass. 
Ohio, 

Illinois, 
Penna. 
Wis. 
Tenn. 
R.  L 
N.  Y. 


Mich. 

Ohio, 

N.  Y. 
Vermt. 

N.  Y. 

Ky. 
Penna. 
R.  L 
N.  Y. 

Iowa, 
Ohio, 
N.  Y. 
Illinois, 
<( 

Penna. 

Maine, 

Penna. 

N.  Y. 

Penna. 

Miss. 

Mass. 

Conn. 

Penna. 

Ohio, 

Illinois, 

Ohio. 

Tenn. 

Conn. 

Penna. 

Mass. 


3 
3 
3 
10 
10 
10 
10 
3 
3 
31 
3 
10 
17 
24 
31 
10 
10 
31 
31 
3 
3 
24 
3 
24 
10 
10 
24 
24 
3 
3 
3 
10 
3 
3 
10 
24 
10 
24 
17 
17 
3 
3 
3 
10 
3 
17 
24 
31 


Penna.    17 
N.  Y.      24 
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Dove-tailing  Machine, 
Drain  Tile  Machine, 
Draining  and  Pipe  Laying, 
TDrcsscs, — Frames  for  Ladies' 

Egg-beater, 

Evaporating, — Apparatus  for 

Fan  Blowers, 

Fatty  Matters  from  Residues, 

Faucets, 


Thos.  H.  Burley,     .  City  of  N.  Y. 

S  M  Smith  &,  C  Winegar,  Union  Springs, 


Ira  C.  Pratt, 

J.  R.  Paliiienburg, 


Morton, 
City  of 


Felt  Rubber  Goods, — Finishing  J.  T.  Trotter, 

Fertilizers,     .  .  L.  Harper, 

Filters,  .  .  C.  F.  Baxter, 

Fire  Arms, — Breech-Loading  T.  P.  Gould,       . 

• Magazine     .  P.  Boynton, 

■ Projectiles  for  Wm.  Wheeler,  . 

■ Repeating    . 

Flour  Mills, 

Flower  Pots,  .  John  Hively, 

Fruit  Gatherers,  •  D.  P.  Chamberlain, 

Furnaces  for  Burning  Bagasse,  S.  H.  Gilman, 


S.  Walker,  .  .     Boston, 

.lohn  Sutton,  .  City  of 

H.  B.  Adams,  .  City  of 

D.  Thaiii  &  W.  Jackson,    Phihuklplua, 

A.  S.   Hart,         .  Bullalo, 


Illinois, 

N.  Y. 

Mass. 
N.  Y. 

N.  Y. 

Peiina, 
N.  Y. 


City  of 

Riceville,  N.  J. 

Boston,  Mass. 

Niagara  Falls,  N.  Y. 

Canton,  " 

Philadelphia, 


WH  Morris  &.  C  L  Brown,  Citv  of 

L  M.  Clark,  .  Philadelphia, 


Hot  Air 


Gas, — Hydro-carbon 


Gas-lighting  by  Electricity, 
Gauges, — Pressure 
Glue  Pot,      . 
Gold  Separators,  . 

Grain  Fans,  . 

Winnowers, 

Gums, —  Treating  Waste 
Gunpowder  Mills,     . 

Hair  Brush  Blocks, — Shaping 

Harrows, 

Harvesters, 

Hat  Blocks, — Turning 

Bodies, — Felting 

■ Forming, 


S.  Wcthered, 
R.  B.  Pullan, 

J.  A.  Bassett,     . 

J.  Calkins, 

W.  W.  Bachelder, 

H.  W.  Farley, 

J.  Turner, 

R.  L.  Reanc3', 

G.  Goewey,  . 

H.  H.  Beach, 

J.  Murphy, 

B.  Potter,  Jr., 

A.  G.  Mitchell,  . 
J.  Russell, 
J.  Scoville, 
J.  H.  Masker, 


Penna. 
N.  Y. 

Penna. 

Ohio, 

Mich. 

Louis. 

Md. 

Ohio, 

Mass. 
N.  Y. 


.     Buflalo, 
Newark, 

Blakslee  &  Middlebrook,    Newtown, 
S.  Boyden,  . 

S.  S.  Clark, 


Dayton, 
Hudson, 
New  Orleans, 
Baltimore, 
Cincinnati, 

Salem, 

Hudson, 

City  of  " 

Hannibal,  Mo. 

Cambridgeport,Mas3. 

Philadelphia,     Penna 


City  of  N.  Y. 

Hubbardston,    Mass. 

Lansenburg,      N.  Y. 
Grampian  Hills, Penna. 


Hay  and  Straw  Cutters,  . 

Heating  &  Ventilating  Buildings  Lester  &  Hjortsberg, 


Hoisting  Apparatus, 
Hominy  Mills,  . 

Hop   Frames, 
Horse  Collars,  . 

Stuffing 

Powers, 

Shoe, 


Hose  Couplings, 

Hose  Pipes, — Nozzles  for 

Hot  Air  Engine, 

Hydrants, 

Waste  Cocks 

Ice  Cream  Freezers, 

Prevent  Slipping  on 

—  Shavers,  Cutters,  &c.. 
Inkstands,      . 


Iron  Pins, — Making  Coated 


J.  L.  Pott, 
J.  Donaldson, 
L.  A.  Beardsley, 
J.  Bullock, 
W.  S.  Habberton, 

F.  W.  Robinson,     . 
Joseph  Carlin,    . 

J.  Singer,     .  . 

Jj.  Button  and  R.  Blake, 
N.  Hatz, 
B.  F.  Craig, 

G.  W.  Robertson,  . 

E.  P.  Torrey, 

H.S.  Schell, 

W.  H.  Hope, 

J.  R.  En.ler, 

Howell  Evans,         . 

T.  P.  Howe, 

De  G.  and  F.  Fowler, 


Newark, 

Manchester, 

Chicago, 

Pottsville, 

Rockford, 

SouthEdmestonN.  Y. 

Baltimore,  Md.  10 

Mount  Carmel,  Illinois,      3 

Richmond,  Indiana,  10 

Cumminsville,  Ohio,       17 

Cleveland, 


N.  Y. 
N.J. 

Conn. 

N.J. 

N.H. 

Illinois, 

Penna. 

Illinois,   24 

10 


3 

10 

3 

10 

24 
3 

31 
10 
17 

3 
31 
31 

3 

3 
24 
24 
10 
17 

3 
10 

3 
24 

3 
3 

31 

24 
24 
10 
10 
10 
3 
24 

31 
17 
31 

3 
10 
10 
17 

3 
24 


Watcrford, 
Trenton, 
Washington, 
Philadelphia, 

Jersey  City, 

Philadelphia, 

Washington, 

Trenton, 

Philadelphia, 

City  of 

N.  Bradford, 


N.Y. 

N.J. 
D.  C. 
Penna. 

N.J. 

Penna. 
D.  C. 
Louis. 
Penna. 
N.  Y. 
Conn. 


3 
10 
31 
17 
24 
10 

17 
24 
31 
3 
10 
31 
17 
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Iron, — Smelting  and  Refining 
Ironing  Tables, 

Jewelry,         . 
Journal  Boxes, 

Lamp-lighting  Device,      . 

Sell-lighting   . 

Lamps, 


Burners  for  Vapor 

Lard  Expresser, 
Latch  for  Gates, 

Sliding  Doors,  . 

Lathes, — Back.  Centres  for 

Rest  for    . 

Leather, — Finishing 

■         Polishing 

Splitting,  &c., 

Legs, — Artificial 

Levels, — Attaching  Spirit 

■ for  Surveyors, 

Life-Preserving  Raft, 

Lock, 

Locks  for  Carpet  Bags,    . 

for  Hoops, 

Locom.  Eng.  &  Cars  Combined, 
Locomotives  on  Ice,  . 

Lubricating  Compound, 

Malt  Liquors, — Preserving,  &c. 
Marble, — Artificial 
Match  Safes, 

• Pocket 

Mat  for  Tables, 

Mattresses, — Shavings  for 

Meat  Cutter, 

Medical  Topical  Applications, 

Medicated  Pads, 

Metals, — Coloring  Surface  of 

Milk  Pan  Rack, 

Mill  Spindles, 

Stones,- — Dressing 

■ Picking 

Mills,      . 

Grinding  . 

Mining, — Hydraulic 
Molasses  Gate, 
Moulded  Articles, — Hollow 
Moulding, — Cutting 
Mortising  Machine, 

Tool, 

Mosaics, — Wooden 
Mowing  Machine, 

Newspapers, — Directing,  &c.        Jesse  Batty, 

■ Printing  Adresses  J.  J.  Campbell, 

Nut  Cracker,  .  L.  A.  Clark, 


R.  G.  Pomeroy, 

City  of 

N.  Y. 

24 

G.F.Zimmerman, 

Philadelphia, 

Penna. 

3 

J.  J.  Huber, 

Geneva, 

Switzerl'd  3. 

J.  Bryant, 

Brooklyn, 

N.  Y. 

3 

G.  R.  Proctor, 

Beverly, 

Mass. 

24 

T.  W.  Carroll, 

Baltimore, 

Md. 

24 

T.  Houghton, 

Philadelphia, 

Penna. 

10 

J.  K.  Leedy, 

Woodstock, 

Va. 

24 

(i.  Neilson,               . 

Boston, 

Mass. 

24 

T.  Connelly, 

Philadelphia, 

Penna. 

24 

A.  Geiger,                 . 

Dayton, 

Ohio, 

31 

C.  Bixler, 

Rogersville, 

" 

24 

Eli  Manross, 

Bristol, 

Conn. 

10 

H.  Beltield, 

Philadelphia, 

Penna. 

10 

A.  Lafever  &  G  C  Barnes,Battle  Creek, 

Mich. 

31 

WHHendrick&J  Jacob 

s,Mount  Vernon, Ohio, 

31 

R.  L.  and  C.  Smith, 

Stockport, 

N.  Y. 

10 

R.  A.  Stratton, 

Philadelphia, 

Penna. 

24 

Jacob  Edson, 

Boston, 

Mass. 

31 

D.  D.  Douglass, 

Springfield, 

Mass. 

10 

Joseph  Steger, 

Mattewan, 

N.  Y. 

24 

S.  D.  Hailey, 

Jackson, 

Tenn. 

]0 

Albert  Baker, 

Appleton, 

Wis. 

17 

Leger  Diss,               . 

Oriskany, 

N.  Y. 

3 

Z.  Walsh, 

Newark, 

N.J. 

24 

A.  P.  Merrill,  Jr.,    . 

Natchez, 

Miss. 

3 

M'Dowell  &  Wheeler, 

City  of 

N.Y. 

31 

N.  Wiard, 

Janesville, 

Wis. 

24 

J.  B.  McMunn, 

Port  Jervis, 

N.J. 

3 

M.  Reeder, 

Philadelphia, 

Penna. 

24 

Richard  Lamb, 

City  of 

N.  Y. 

31 

Levi  Burnell,      . 

Milwaukee, 

Wis. 

3 

A.  M.  Smith, 

City  of 

N.Y. 

17 

Ira  Leonard, 

Lowell, 

Mass. 

24 

F.  Skinner, 

New  Haven, 

Conn. 

10 

O.  D.  Woodruff, 

Southington, 

« 

10 

G.  E.  B.  French,     . 

Washington, 

D.  C. 

3 

W.  D.  Titus, 

Brooklyn, 

N.Y. 

3 

M.  Edwards,             . 

Cambridge, 

Mass. 

31 

G.  B.  Lewis, 

MoreauStation,N.  Y. 

3 

Samuel  Hoyt, 

Wilmington, 

Del. 

31 

J.  Yarborough, 

Milton, 

N.  Car. 

24 

E.  W.  Daniells,       . 

Springfield, 

Mass. 

24 

F.  B.  Hunt, 

Cincinnati, 

Ohio, 

10 

T.  E.  Hunt, 

Louisville, 

Ky. 

3 

M.  A.  Winham, 

San  Juan, 

Cai. 

3 

G.  W.  Hubbard,      . 

Meriden, 

Conn. 

10 

D.  D.  Parmelee, 

Salem, 

Mass. 

17 

C.  B.  Rogers, 

Norwich, 

Conn. 

10 

F.  H.  Harwood, 

Rushville, 

N.Y. 

31 

T.  Board  and  C  A  Austin,  Jackson, 

Va. 

10 

L.  D.  Forrest, 

Derby, 

Conn. 

24 

0.  R  Chaplin, 

Waterford, 

Vermt. 

10 

Honeoye  Falls,N.  Y.  17 
Georgetown,  C.  W.  17 
Bridgeport,        Conn.      24 


Oil  from  Cotton  Seed, 
Oils, — Siccative 

Paddle  Wheel, 
Paints, — Mixing 


G.  G.  Henry, 
John  Roux, 

E.  Haight, 
Uri  Lee, 


Mobile, 
City  of 

Buffilo, 
Burlington, 


Ala.  17 

N.  Y.  24 

N.  Y.  31 

Mich.  3 
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Pantaloons, 

Pastry  Board,  . 

Pen  Rack, 

Pessaries, — Elastic    . 

Piano  Forte  Action, 

Pictures  on  Glass, — Backing 

Pivot  Bearing, 

Planing  Machines, 

Ploughs, 


Mole  of  Drain 

Power  Looms, 
Preserve  Can  Covers, 

. Stopper, 

Presses, 

Cotton  and  Hay 

Hay 

Printing  Presses, 


Apron  for 
Feeding 


Pulleys, — Facing 

Grooved    . 

Pulmonometers, 
Pumps, 

Eailroad  Car  Wheels, 

Cars,— City 

Iron 


W.  Franklin, 
L.  E.  Higby, 
James  Young, 
J.  A.  Watisvvorth, 
Joseph  Kohnlc, 
Henry  and  C.  A. 

F.  B.  Lowlhrop, 
S.  S.  Gray, 

H.  T.  Cromwell, 
V.  M.  Chatfee, 
J.  L.  Dutton,  Jr., 
J.  V.Taj  lor, 
John  Lane, 
W.  H.  Gray, 
C.  L.  Kelling, 
W.  P.  Patton, 

G.  W.  Peniston, 
T.  H.  McCray, 
N.  Chapman, 
\V.  McCord, 

P.  G.  Gordon, 
V.  M.  ChaH'ee, 
O.  E.  Weston, 
J.  W.  Latcher, 
C.  McBurney, 
R.  Larter,  Jr., 
Theodore  Blume, 
L.  Planer, 
A.  Eckert,         . 
Walter  Peck, 


Seely 


W.  Smith, 

W.  C.  Allison, 

J.  Miner  and  S.  Merrick, 

Eng's  for  street  R.  H.  Long,     . 

Seats,  &c.,  for    T.  T.  Woodruff,      . 


Switches, 


Springs  for 


D. Johnson, 

AWElliott&GSConkl 

J.  H.  Shcdd  and  W.Edson,Boston, 


Time  Indicator, 


J.  S.  Sanson, 

T.  Moffet, 

R  Lounsbury&FGW 


Rakes, — Horse 

Reaping  and  mowing,— combined  T.  H.  Dodge, 


Refrigerators, 
Retorts,— Coal 
Road  Scraper, 
Roof  Covering,— Portable 
Rope,— Laying 
Rope  Making, 
Rudders,— Attachment  for 
Ruling  Machines, 


J  V  Adrance  &  J  W  CI 

F.  W.  Willard, 
Nelson  Peck, 
H.  Tucker, 

G.  W.  Pitman, 
C.  R.  Bellows, 
B.  F.  Delano, 
L.  R.  Dreysel, 


Saccharine  Juices,— Evaporating  J.  Souther, 


Sail  Grommet, 

Sails,— Attaching  Bonnets  to 

Reefing  Fore  and  Aft 


Sap  Conductors, 
Sash  Supporters, 
Sawing  Machine, 


Saw  Mill, 


W.  W.  Wilcox, 
Jon  Smith, 
J.  W.  Gill,       . 
W.  Morton, 
S.  G.  Martin, 
Eli  Mosher, 
S.  G.  Crane,     . 
R.  B.  Brown, 
K.  R.  OlmsteaJ, 
J.  H.  Jenkins, 


New  Haven,  Conn. 
ShelburneFalls,Mas3. 

Boston,  " 

Providence,  R.  I. 

City  of  N.  Y. 

>i  « 

Trenton,  N.  J. 

Boston,  Mass. 

Cythiana,  Ky. 

Xenia,  III. 

Cherry  Lake,  Fla. 

Dixon,  111. 

Lockport,  " 

Dover,  N.  H. 
Mechanicsburg.Penna. 

Harrisburg,  " 
North  Vernon,  Ind. 

Tellico,  Texas, 

Mystic  River,  Conn. 
Sins  Sing, 


City  of 

Xenia, 

Roxbury, 

Northville, 

Roxbury, 

Newark, 

Cincinnati, 

City  of 

Dayton, 

Winnebago, 

Pittsburgh, 
Philadelphia, 
New  Brighton, 
Philadelphia, 
(( 

Chicago, 
Goshen, 


N.Y. 

III. 

Mass. 

N.Y. 

Mass. 

N.J. 

Ohio, 

N.Y. 

Ohio, 

111. 

Penna. 


111. 

N.Y. 

Mass. 

Penna. 

III. 

N.Y. 

D.  ('. 

N.Y. 


Philadelphia, 
Chicago, 
ilson  Ontario, 

Washington, 
ark  Buffalo, 

City  of  " 

Wilmington,         " 
CambridgeportjMass. 
Bushwick,         N.  Y. 
Seneca  Falls,        " 
Boston,  Mass. 

St.  Louis,  Mo. 


Boston, 

Middletown, 

Dorchester, 

Exeter, 

Friendship, 


Mass. 
Conn. 
Mass. 
N.  H. 
Maine, 


South  Amboy,  N.  J. 
Flushing,  Mich. 

Rochester,  N.  Y. 

Cambridge,       Vermt. 
Chicago,  III. 

Smithville,         Mo. 


17 

31 
3 

24 

24 
3 
3 

24 
3 

17 

31 
3 

10 

17 

24 

10 
3 

17 

10 

24 

10 

17 

17 

31 

17 
10 
10 
3 
10 
3 

10 

3 

10 

24 

24 

24 

3 

24 

31 

31 

31 

31 

3 

3 

3 

17 

24 

17 

31 

3 

10 
31 
24 
10 
17 
24 
17 
17 
10 
31 
31 
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Saws, — Filing  .  P.  Crosby, 

-Hanging  Reciprocating    L.  Anderson, 
Scabbarils  to  Belts, — Attaching    W.  Lewis, 


Scaffolding, 

Seaming  Machine, — Double 
Seat  and  Cane  Combined, 
Seeding  Machines, 


Sewing  Machines, 


Shade  Fixture, 
Shears, 

Tinman's 

Ships, —  Buoying 

Tillers, 

Shirred  Goods, 
Shoe-laces, — Fastenin 
Shutter  Fasteners,     . 
Skates,  . 


for 


■  Fastening  . 

Skirts,— Skeleton 
Slates  for  Schools, 
Soap, 

Composition  for 

Spectacle  ('ases, —  Catch  for 
Spinning  Frame, —  Cop 

Springs  for  Carriages,  &c., 


• Cars, 

Helical 

S[tur, — Heel 
Staves, — Dressing 
Steam  Boilers, 


Steam,— -Decomposing 
Steam   Engines, 


E.  Duchamp,  . 

L.  S.  Hurlhert, 

J.  K.  Andrews, 

G.  B.  Markham,  . 

J.  W.  Hudson,        . 

Austin  T.eyden, 

John  Dick, 

A.  F. Johnson, 

V.  Drew. 

Joseph  Sinith,  • 

A.  Worden,  , 

T.  C.  McKeen, 

J.  T.  Chalot, 

H.  H.  Day,       . 

L.  J.  Worden, 

A.  Ferber,  . 

T.  W.  Brown, 

L.  J.  Wicks,     . 

H.  Rasqiiin,  . 

R.  W.  Hill.       . 

G.  N.  and  G.  Munger, 

A.  H.  Piatt, 

Edward  Palrie, 

G.  N.  ('ummings,  . 

George  Bradley,  . 

M.  P    VVilmarth,    . 

H.  Gardiner,  . 

J.  M.  Forrest, 

Richard  Vose,  . 

J.  W.  Peck,  Jr.,       . 

M.  Young,  Jr., 

E.  and  B.  Holmes, 

Septimus  Norris, 

W.  Schaubel, 

Conslruction  of     J.  Montgomery,  , 

Feed  water  app's.  J.  Hibbard, 

Remov'g  Incrust'nH.  F.  and  L.  F.  Knoderers, 


Exhaust  Pipe 
Oscillating 


J.  A.  Bassett, 

M.Cridge  &S.Wadsworth 

W.  L.  Gold, 

G.  Edwards, 

W.  S.  Mackintosh, 

&  J  Hemphill, 


Gauges, 


Valve  Gear  for  Julius  King, 


Generator, 
Superheating 


Valves, 


Steel, — Manufacture  of 

Tempering    . 

Steering  Apparatus, 

Stereoscopic  Instrument, 

Stick, — Improved 

Stone  Dressing, 

Stop  Cock, — Operating 

Stove  Registers,         . 

StoTes, 


C.  W.  Kimball, 
E.  G.  Allen, 
Wm.  Rice,        . 
S.  N.  Carvalho, 
G.  A.  Stone,     . 
M.  Cridge, 
B.  Treuller,      . 
John  Wright, 
J.  S.  Colvin, 
W.  Lloyd, 
A.  F.  Johnson, 
G.  J.  Wardwell, 
D.N.  Dunzack, 
W.  Race, 
H.  B.  Fay, 


City  of 

N.Y. 

17 

Painesville, 

Ohio, 

17 

Brooklyn, 

N.Y. 

24 

St.Martinsville,  La. 

17 

Painesville, 

Ohio, 

3 

Antrim, 

" 

3 

Mead's  Mills, 

Mich. 

3 

Lafayette, 

Ind. 

10 

Atlanta, 

Georgia 

,    3 

City  of 

N.Y. 

10 

Boston, 

Mass. 

24 

City  of 

N.Y. 

17 

Cincinnati, 

Ohio, 

24 

Ypsilanti, 

Mich. 

31 

Nashville, 

Tenn. 

17 

Buffalo, 

N.Y. 

3 

City  of 

<( 

3 

Utica, 

(( 

24 

Elizabeth, 

N.J. 

31 

Boston, 

Mass. 

24 

City  of 

N.Y. 

31 

10 

Naugatuck, 

Conn. 

17 

New  Haven, 

" 

24 

Cincinnati, 

Ohio, 

17 

Livingston, 

N.Y. 

3 

Meriden, 

Conn. 

24 

Paterson, 

N.J. 

10 

Pawtucket, 

R.  L 

10 

City  of 

N.Y. 

3 

Norfolk, 

Va. 

31 

City  of 

N.Y. 

3 

Brooklyn, 

t( 

24 

Frederick, 

Md. 

31 

Buffalo, 

N.Y. 

10 

Philadelphia, 

Penna. 

3 
10 

Baltimore, 

Md. 

10 

Hermitage, 

N.  Y. 

17 

Chilicothe, 

Ohio, 

3 

Salem, 

Mass. 

31 

Pittsburgh, 

Penna. 

3 

Allegheny, 

" 

3 

Worcester, 

Mass. 

31 

Pittsburgh, 

Penna. 

17 
17 

Hoboken, 

N.J. 

24 

Springfield, 

Mass. 

17 

Boston, 

" 

17 

Philadelphia, 

Penna. 

24 

Baltimore, 

Md. 

3 

Roxbury, 

Mass. 

31 

Pittsburgh, 

Penna. 

3 

Dale, 

•' 

31 

Sheffield, 

Eng. 

3 

Pittsburgh, 

Penna. 

3 

City  of 

N.  Y. 

24 

Boston, 

Mass. 

24 

Barnston, 

Canada, 

10 

Salem, 

Mass. 

31 

Seneca  Falls, 

N.  Y. 

10 

City  of 

" 

10 
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Stoves, 

Cooking 

Straw  Cutters, 

Sugar  Juices, — Evaporating- 
Pans, — Evaporators  for 

Table  Leaf  Support,  • 

Tanning, 

Slvins  and  Hides, 

Telegraph  Cables, — Laying 
Telegraphs, — Electric 
Tenons, — Cutting  Round 
Thermometers, — Air&  Mercurial 
Thills  of  Vehicles, — Attaching 

Thread, — Spooling 
Tinware, — Manufacture  of 
Trap  for  Animals, 


Kats, 

Steam 

Tunnels, — Tubular  Submarine 

Valves, — Balanced  Slide 
Vapor  for  Medical  Purposes, 
Vegetable  Cutter, 


Ventilating  Sinks, Water  Closets 
Ventilation  of  Bulk  Windows, 
Ventilators, 

Washing  Machine, 


J.  Van  Wormer, 
E.  J.  Cridge,    . 
N.  Homes, 
J.  W.  McGalTey, 

E.  Duchamp, 
J.  Larkin, 

Sylvanus  Walker, 
R.  B.  Thompson, 
W.  D.  Bunting, 
W.  H.  Horstman, 
George  Doyle, 
L.  A.  Dole, 
J  BCurrier&AJ  S 
A.  Odcll, 
A.  J.  Ritter, 
C.  M.  Spencer, 
A.J.  Olmsted, 
R.  P.  Bullies, 
J.  P.Wilson, 
A»ndrew  Hunter, 
Allen  Lapliam, 
Arthur  Folsum, 

John  Sloan, 

J.  Gardette  &  H.  R 

F.  Schutte, 
J.  W.  Stickler, 

,  W.  G.  Mackey, 
S.  R.  Mason, 

G.  Colhoun, 


mip 


J.  S.  Gray, 
A.&  D.  «chultz, 
James  M    Kern, 
Watch  key  &  calender  combined,  H.  C.  Foote, 


Watches, 
Water  Closet, 


Seat  for 

Closets, — Valves  for 
from  Wells, — Deliverin 


-—  Gauge, 
—  Raising 


Wheel, 


Gates, 


Wheels, 


N.  P.  St  ration, 

J.  Edelman, 

John  Keane, 

K.  Spencer, 

J.  E.  Bovie, 
T  J.  W.  VVheeler, 

R.  and  G.  E.  Tower, 
•  Leonard  Gillett, 

H.  B.  Barber, 

V.  M.  Baker, 

A.  Morehouse, 

H.  H.  Richardson, 

Campbell  Morfit, 

E  B  Furlong  &  T  Leav 


Wax, — Substitutes  for 

Weighing  Apparatus, 

Whiffle-trees, — clevis  for  attach'gL.  S.  Taylor, 

Window  Sashes, — Rollers  for  C.  F.  Brown, 

Sash  Supporters,  S.  Cooper, 

Wind-mills,  .  E.  F.  Edwards, 

Wool,— Burring  .  E.  J.  McCarthy, 

Wrench,  .  J-  E.  INeiU,       . 


itt, 


Albany, 

1'roy, 

Laona, 

Bullalo, 

St. Martinsville, 

Thibodeux, 

Boston, 
Galesburg, 
Cleveland, 
Brooklyn, 
Ottawa, 
Salem, 
1  Lowell, 
City  of 
Rahway, 
Manchester, 
Binghami)ton, 
Manslleld, 
Frankfort, 
Heresford, 
Brooklyn, 
Boston, 

Pittsburgh, 
New  Orleans, 
Philadelphia, 
Orange, 
City  of 
Philadelphia, 

Hartford, 

Reading, 

Morgan  town, 

Fredericktown, 

Waltham, 

Philadelphia, 

City  of 

Minneapolis, 

Brooklyn, 

Cleveland, 

Astabula, 

N.  Colebrook, 

Scott, 

Elkland, 

Farmer, 

Barre, 

City  of 

Charlestown, 

Lamville, 

Bridgeport, 

Windsor, 

Le  Roy, 

City  of 


N.Y. 


La. 

a 

Mass. 

111. 

Ohio, 

N.  Y. 

III. 

Ohio, 

Mass. 

N.  Y. 

N.J. 

Conn. 

N.  Y. 

Pcnna. 

N.Y. 

Va. 

N.Y. 

Mass. 

Penna. 

La. 

Penna. 

N.J. 

N.  Y. 

Penna. 

Conn. 

Penna, 

Va. 

Ohio, 

Mass. 

Penna. 

N.Y. 

Min. 

N.Y. 

Ohio, 

Conn. 
N.  Y. 
Penna. 
N.  Y. 
Vt. 
N.  Y. 
Mass. 
III. 
Conn. 

III. 
N.Y. 


24 
24 
3 
■M 
.31 
17 

.•^1 
10 
31 

3 
31 
10 
31 
17 
24 
31 
17 

4 
31 
24 
24 

3 

31 

3 

3 

3 

10 

24 

31 

3 

10 
31 
10 

3 
24 
31 
17 

3 
17 
24 
17 
31 
17 

3 
24 

3 
10 
24 
17 

3 
24 
10 
24 


Yarn, — Manufacture  of 

EXTENSIONS. 

hat  Bodies, — Making 


F  Vouillon  &  F  Tavernier  Paris, 


France,    31 


Wm.  Fasket, 
W.  H.  Robertson, 


Mattresses, 
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Meriden,  Conn.      24 

New  London,        "  3 

35 
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A.  G.  Brush, 
S.  Richardson, 


C  L  Crowell  &  R  Smith,     Peori, 


ADDITIONAL  INPROVEMEXTS. 

C  hums, — Operating 
Water  Wheel, 

BE-ISSCE3. 
Bands, — Wrought  Iron 

Contracting  Metal  "  " 

Bed  Bottom^*,  .  Tyler  Howe, 

Hair  Brush  Handles, — FinishingT.  Mitchell, 
Grain&Grass  Harvesters, (7  pat'sjCyrus  Wheeler,  Jr., 

(2     "     )Jesse  Urm\',  . 

Pictures, — Exhibit'g  StereoscopicA.  Beckers, 
Roofs, — Sheet  Metal  .         Lucian  Fay, 

Washing  Machine,  W.  H.  Tambling, 

Wrench, — Screw  .         Amy  Goes, 

DESIGNS. 

Bedsteads, 

Carpet  Patterns,  (2  cases,) 

Combs, — Back 

Fire  Dogs, 


Great  Bend, 
Jericho, 


Penna.    10 
Vermt.    17 


111. 


Cambridgeport  Mass. 

Lansingburg,  N.  Y. 

Poplar  Ridge,  " 

Wilmington,  Del. 

City  of  N.Y. 

Cincinnati,  Ohio, 

Berlin,  Wis. 

Worcester,  Mass. 


Floor  Oil  Cloth, 

Pumps, 

Stoves, 

Doors  of  Cookinf 


Side  Plates  of 


P.  C.  Cambridge,  Jr., 
H.  G.  Thompson, 
Abel  Gray, 
T.  \\.  Lillagore, 

James  Bogle, 
Birdsell  Hally, 
S.  W.  Gibbs,' 
N.S.  Tedder, 

"  &  A  Murray 


Enfield,  N.  H. 

City  of  N.  Y. 

WappingersFalls  " 
Philadelphia,     Penna. 


Newton, 
Lockport, 
Albany, 
Troy, 


Mass, 
N.Y. 


Box 


Trade  Marks, 


Acoustics, 

Amalgamators, 

Axes, — Manufacture  of 

Bagasse  Furnaces, 

Barrel  Head, — Submerging 

Bedstead, — Folding 


,  Invalid 

,  Wardrobe 

Beds,  Sofas,  &c., — Springs  for 

Bee-hives, 

Bell  Pull, 

Bellows, 

Belting, — Machine, 

BilliardCues, — Attach'g  Leather, 

Blind  Operators, 


Boot  Vamps. — Cutting 

Boots  and  Shoes, — cutting  Soles 

Boring  or  Mortising  Machines, 

Boring  Wells, 

Bottles,— Forming  Necks,  &c., 

Bracelet  Fastenings, 

Braiding  Machines,  . 

Brakes  for  Railroads, 

Brakes, — Self-acting 

Bread  Slicer, 

Brick  Presses, 


"  &  E.Ripley,     " 

James  Meyer,  Jr.,         .       City  of 
N.  Ezekiel,  .  Richmond, 

February, 1S60. 

D.  D.  Stelle, 
George  W.  Carter, 
J.  Lippincott, 

Charles  Neames, 
N.  B.  Cleveland,     . 
D.Bach  and  R.  Krenkel, 
S.  Gillespie, 
Wm.  C.  Lutz, 
Wm.  Swift, 
Wm.  Berg,  . 

John  H.  Crane, 
A.  W.  Geahart, 
C.J.  Bradbury, 
J.  B.  &  J.  A.  .Maxwell 
T.J.  Mayall, 
■,Wm-  L.  Aldrich, 
L.  N.  Fay  &  W.  Mason 
Jasper  Johnson,      . 

E.  L.  Vertrees, 
W.  G.  Greeley,        . 
J.  M.  Kendell, 
Joseph  M.  Butler,  . 
R.  McLardv, 
J.  Bissingcr, 
Edward  B.  Day, 
C.  R.  Davidson, 
Wm.  A.  Gibson, 
James  Stilley, 
H.  F.  Bond, 
J.  S.  Elliott, 


Va. 


New  Orleans, 
Waupun, 
City  of 

Jacob's  Church 

Brooklyn, 

City  of 

Charlestown, 

Beallsville, 

Boston, 

Allegheny, 

Boston, 

Atlanta, 

W  arren, 

Geneseo, 

Howe'sValley, 

Hingham, 

S.  Hardwick, 

Oxford, 

Pittsburgh, 

City  of 

Boston, 

Brooklyn, 

City  of 

Cincinnati, 

Waltham, 

W.  Needham, 


La. 
Wis. 

N.Y. 
(( 

,Va. 
N.  Y. 
<( 

Mass. 

Ohio, 

Mass. 

Penna. 

Mass. 

Ga. 

Mass. 

N.Y. 

Ky. 

Mass. 

Vt. 

Miss. 

Penna. 

N.  Y. 

Mass. 

N.Y. 

Ohio, 
Mass. 


24 

24 

17 

17 

3 

3 

31 

24 

17 

3 


24 

24 

24 

10 

24 

31 

24 

10 

3 

3 

3 

3 

3 

24 


N.  Brunswick,  N.  J.        14 
San  Francisco,  Cal.  7 

Pittsburgh,         Penna.    21 


14 

21 

28 

28 

28 

14 

28 

7 

14 

28 

7 

7 

14 

14 

28 

14 

14 

14 

28 

28 

28 

7 

7 

7 

28 

21 

14 
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Calender, — Counting  House 
Cane  Juice, — Defecating 
Caoutchouc  Composition, 

-^ &c., — Working 

Carriage  Thills, — Attachin 


■ — —  Tops, 

— — VV'lieels, — Boxes  of 

Cartridge  Cases, — Percussion 

Carts, —  Weighing 

Chair  and  Crib, — Combined 

Churns, 


John  Brvner, 
D.  F.  Boyd, 
A.  Willnian, 
Thomas  Sault, 
C.  B.  Wood, 
Attachment    II.  E.  Clinton, 
Securing  C.  B.  Wood,    . 

J.  M.  Freeman, 
Wm.  Slieep, 
Ethan  Allen, 
G.  M.  Baiih, 


Peoria, 

Mansfield, 

City  of 

Seymour, 

City  of 

Woodbridge, 

City  of 

Belleville, 

Catherine, 

Worcester, 

Philadelphia, 


S.  Ray  &  M.  R.  Shalters,   Alliance, 


Cleaning  Tumblers,  &c., 
Clothes  Dryer, 
Coal,  — Breaking 


Carts, 

Oil.— Distilling 

Cofice  Mills, 
Coin  Detector, 
Cooking  Utensils, 
Corn  Shellers, 
Cotton  Gins, 
Cotton  Seed  Planter, 

Cultivator  Teeth, 
Cultivators,  . 


Edwin  Ward, 
Abner  Willson, 

E.  B.  Clement, 
A.W.  Cunningham, 
T.  S.  Harris,  . 
R.  Merrill, 

I.  P.  Lykens, 
George  E.  Hoyt, 
R.  Heckscher, 

F.  W.  Willard, 

J.  and  E.  Parker,    . 
H.  Maranville, 
B.  W.  Dunklec,      . 
S.  W.  Rychman, 
W.  W.  Howell,      . 
L.  Acree, 
Abner  Carey, 

G.  C.  Aiken, 
Abner  Carey, 


City  of 
Colden, 
Barnett, 


III. 

Ohio, 

N.Y. 

Conn. 
N.  Y. 
Conn. 
N.  Y. 


Mass. 
Pcnna. 
Ohio, 
N.  Y. 


Vt. 


W.  Middleton,  Penna. 


Boston, 
Elmyra, 
Pottsville, 
Brooklyn, 
City  of 

Meriden, 

Clinton, 

Boston, 

Pontiac, 

Columbus, 

Taliaferro, 

Rome, 

Nashua, 

Rome, 


J  O  Harris  &  WF  Siewdcr  Ottawa, 


T.  Murphy, 

.        •  .  Joseph  Vowles, 

Dish  Cloth  Holder,  .  W.J.Johnson, 
Drains, — Underground          .  A.  W^atson, 
Drawers, — Furniture  H.  R.  Taylor, 
Drill,      .                    .  G.  C.  Taft, 
Chuck,      .                     •  Jacob  Fox, 

Engraver's  Vise,         .  A.H.Wood, 

Egg-B eater,      .  .  James  M.  Jay, 

Cup, — Spring   .  Henrietta  G.  Batty 

Evaporating  Saline  Liquors,  Charles  Pope, 

Fan  Blowers,    .  .  J.  B.  Charles, 

Fences,  .  S.  Denton, 

Fertilizers,  .  .  A.  Rolland, 

File  for  Papers  and  Letters,  J.  B.  McEnally, 

Files, — Sharpening  .  W.  B.  Gillett, 

Fire  Alarm,  .  W.  D.  Grimshaw, 

—-Arms, — Projectiles  for  B.  Swain, 

Escape,       .  •  G.  Heydrick, 

Fishing  Reels,            .  M.  S.  Palmer, 
Folding  Paper  for  Bookbinders,  G.  K.  Snow, 
Furnaces  for  Plating  Iron,   .  Charles  Wray, 
,  Grates  for  T.  E.  Purchase, 


Mass. 
N.  Y. 
Penna. 

N.  Y. 


Conn. 

Ohio, 

Mass. 

Mich. 

Miss. 

Ga. 

N.  H. 
Ga. 

III. 
Ohio, 


Cincinnati 

New  Hudson,  Mich. 

Newton  corner,Mass. 
Ohio, 
Mass. 


liondon, 
Roxbury, 
Worcester, 
Philadelphia, 

Boston, 
Canton, 
Springfield, 
Syracuse, 

Ashland, 

Pen  Yan, 

Toulouse, 

Clearfield, 

Auburn, 

Newark, 

Washington, 

Philadelphia, 

New  Bedford, 

Watcrtown,  " 

SanFrancisco  co.Cal. 

Danville,  Penn 


Penna. 

Mass. 
Ohio, 
Mass. 
N.  Y. 

Ohio, 

N.  Y. 

France, 

Penna. 

N.Y. 

N.J. 

D.  C. 

Penna. 

Mass. 


Gag  Runner, 

Gas  Lights, — Extinguishing 

• Retorts, 

Gates, — Opening  and  Closing 
Glue, — Manufacture  of 


AV.  Robotham,        .  Newark,  N.  J. 

H.  K.  Symmes,  .       Newton,  Mass. 

J.  Davis  and  S.  Chaddock,  Boston,  " 

John  H.  Nevins,      .  Ogdensburg,  N.  Y. 

L.  Reid  and  J.  Rogers,        City  of  " 
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28 

7 
21 
14 

7 
14 

7 
14 
28 
14 
14 

7 
14 
14 
21 
28 
28 
21 
14 
21 

7 
28 

7 
14 
14 

7 
28 
14 
14 
14 
14 
14 
14 
14 

21 
28 
21 
28 
7 

21 

7 

14 

14 

14 
21 

7 
28 

7 
28 
21 
14 
23 
14 
21 
14 

14 
14 
14 
28 
28 
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American  Patents. 


GoKl  Separators, 
Grain  Mills, 
Separators, 

Gridirons, 
Grindinof  Mills, 


R.  H.  Dunning, 
J.  \V.  Wheeler, 
B.  F.  Trimmer, 
L.  B    Corliin, 
E.  Webster, 
Joel  Bryant, 
0.  W.  Stanford, 
A.  W.  Sweet, 
John  W.  Lvon, 


Guard  or  Gas  Cocks, 

Gunpowder, — Applic'n  toProjec'sE.  O.  C.  Ord, 

HarnessBreeching&BreastPlales,E.  Brickett, 


Harrows, 
Harvesters, 


Head  Rest, 
Hinges, 
Horse  Powers, 


Hot-Air  Engine, 

Hubs, — Metallic  Carriag  e    . 

Hydraulic  Engine,     . 

Indicator, — Street  Registering 

Inkstands, 

Iron, —  Bars  of  Castor  Wrought 

Knitting  Machines,    . 

liamps. 


N.  A.  Patterson, 
S.  and  J.  H.  Baser 
P.  Flickinger, 
Edniond  Peck, 
C.  B.  Withington, 
W.  A.  Yertrees, 
J.  W.  Lockwood, 
James  Jones, 
Worden  P.  Penn, 
N-  S.  Dodge, 
S.  Wilcox,  Jr., 

H.  Board  man, 

J.  F.  Burgin  and  A 


N.  San  Juan, 

Cleveland, 

Rochester, 

Dryden, 

Hartford, 

Brooklyn, 

Cincinnati, 


Cal. 

Ohio, 

N.Y. 

Conn. 
N.Y. 

Ohio, 


Brooklyn,  N.  Y. 

United  States  Army, 


Minot, 
Kingston, 
Warner, 
Hanover, 
San  Jose, 
Rock, 

Winchester, 
City  of 
Rochester, 
Belleville, 
Indianapolis, 
Westerly, 
Lancaster, 
Koch,  Williamsport, 


-,  Burners  for  Vapor  . 
-,  Generating  Vapor  in 
-,  Vapor  ■ 


Lanterns,  . 

■ Carrier, 

Last  Holders,    .  , 

Lathes, — Feed  Nuts  for 

for  Irregular  Forms, 

Leather, — Finishing 

Polishing 

Trimming, 

Life  Preservers, 
Locks, 


Adolph  H.  Rau,       .  Philadelphia, 

Max  Braun,  .       Brooklyn, 

C.  McCammon,  Albany, 

C.  J.  Appleton,  .       Philadelphia, 

S.  Guthrie,  .  New  Orleans, 

C.  Von  Bonhorst,         .       Hancock, 
H  W  Dopp  cSc  W  K  Mead,BuiTaIo, 
Wm.  S.  Mead, 

L.  T.  Conover,  .       Philadelphia, 

H.  Johnson,  .  Washington, 

T.B.  DeForest,  .       City  of 

John  B.  Jones,         .  Williamsburg, 

S  J  Shaw  &H  J  Batcheldor,Marlborough, 
A.  G.  Mach,  .  Rochester, 

W.  A.  Patrick,  .       Ludlow, 

D  Werst  &  A  Puderbaugh,WallzTown'p, 


14 
28 
14 
14 
14 
21 
21 
14 

14 
14 
14 
14 
14 
21 
28 
7 
7 
21 
28 
14 
14 
14 

7 
21 
14 

Penna.  14 


Maine, 

Tenn. 

III. 

Penna. 

Cal. 

Wis. 

Mo. 

N.  Y. 

111. 
Ind. 
R.  L 
Penna. 


Penna. 
N.  Y. 


&c. 


Looms, 


Bolts  for  Door 

on  Hoops, — Cutting,  &c 

Permutation, 


Malt  Kilns, — Floors  of 

Meat  Chopper, 

Metal, — Bending  Sheet 

Joining  Plates  of 

Mills, 

Moulding  Machines, 
Mortising  Machine, 
Moth  Traps, 


W.  P.  Martin, 

George  S.  Adler, 

W.  H.  Rounds,       . 

Norman  Plait, 

G.  and  G.  F.  Elliott, 

Henry  Isham, 

E.  Parker, 

.A.  H.  Crozier, 

W.  A.  Carpenter,    . 

T.  Lovelidge, 

J.  J.  Kendell,  . 

T.  S.  Smith, 

H.  D.  Musselman, 

O.  W.Stow, 

Enoch  Jacobs, 

G.  D.  Jones,  . 

E.  M.  Smith, 

W.  Nancel.         ■    . 

Joseph  M.  Heard, 


Salem, 

Philadelphia, 

Cam  pel  lo, 

Jackson, 

Manchester, 

New  Britain, 

West  Meriden 

Oswego, 

Elgin, 

Philadelphia, 

Corinth, 

Cincinnati, 

Lancaster, 

Plantsville, 

Cincinnati, 

City  of 

Indianapolis, 

Philadelphia, 

Aberdeen, 


La. 

Md. 
N.  Y. 

Penna. 
D.  C. 
N.Y. 

Mass. 

N.  Y. 

Vt. 

Ind. 

Mass. 

Penna. 

Mass. 

Miss. 

Conn. 


N.Y. 

III. 

Penna. 

Miss. 

Ohio, 

Penna. 

Conn. 

Ohio, 

N.Y. 

Ind. 

Penna. 

Miss. 


14 

21 

21 

7 

28 

28 

14 

28 

28 

21 

14 

14 

28 

7 

7 

7 

21 

28 

7 

21 

21 

14 

28 

21 
28 
28 
21 
21 
21 
14 
7 
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Motion, — Changing 

W.  H.  Lazelle, 

City  of 

N.Y. 

7 

C.  B.  Parsons. 
Fisk  Russell, 

BuiT  Oak, 

Mich. 

28 

Mowing  Machine  Cutters,    . 

Manchester, 

N.  H. 

14 

,  John  Butter, 
U  C  Hill  &H  J  Newt 

13  u  Halo, 

N.  Y. 

7 

Musical  Instruments, 

on,  Jersey  City, 

N.J. 

28 

Musquito  Bar, 

T.  S.  Scoville, 

City  of 

N.Y. 

21 

— ^ Nets&WindowShadcs 

,R.  B.  Burchell, 

Brooklyn, 

" 

14 

Nail  Machine, — Cut 

Joseph  Berry, 

Cily  of 

N.Y. 

14 

Plate  Feeder,    . 

J.  Hoard  and  T.  A.  Sear'.e,  Providence, 

R.I. 

28 

Oyster  Dredge, 

Wm.  L.  Force, 

Keyport, 

N.J. 

21 

Paddle  Wheel, 

Henry  B.  Fay, 

City  of 

N.Y. 

7 

Paint, — Composition  for 

E.  P.  Emerson, 

Blairsville, 

Penna. 

23 

Cans, 

G.  M.Bligh, 

City  of 

N.  Y. 

28 

Painting  Bottoms  of  Vessela,&c. 

,J.G.  Fuller, 

Brooklyn, 

" 

28 

Paper  Kag  Engines, 

Joseph  Storm, 

Woonsocket, 

R.  L 

14 

Pegging  Machine,     . 

E.  Townsend, 

Boston, 

]\Iass. 

7 

Pen  and  Pencil  Case, 

.J.  Richardson,         : 

City  of 

N.Y. 

28 

Handle, 

W.  A.  Morse, 

Boston, 

Mass. 

7 

Kack,  Cleaner,  &c., 

H.R.  Haskell, 

Marshall, 

Mich. 

28 

Photographs, — Toning 

J.  C.  Rutherford, 

Derby  Line, 

Vt. 

7 

Photographic  Cameras, 

A.  Semmendinger, 

City  of 

N.Y. 

21 

Plate  Shield, 

W.  Campbell, 

Jersey  City, 

N.  J. 

28 

Photographing  Bank  Notes, 

L.  Eidlitz, 

City  of 

N.Y. 

14 

Piano-fortes, — Grand 

F.  C.  Lightc, 

" 

it 

21 

Keys, 

H.  W.  Hcndsley,    . 

New  Haven, 

Ky. 

7 

Ploughs, 

R.  H.  Brooks, 

Greenville, 

Ga. 

14 

E.  B.  Clark, 
S.  0.  Vaughn, 
W.  H.  Johnson, 
W.  W.  Skinner, 

Tal  lahassce* 

Fla. 

14 

■ 

De  Kalb, 

III. 

28 

*                                           * 

Richmond, 

Ark. 

14 

■ Mould  Boards  for 

Davenport, 

Iowa, 

7 

I^lole 

E.  and  W.  Parish, 

Galesburg, 

III. 

21 

S.  Adams, 

Toulon, 

(( 

28 

: 

G  L  GrifHn  &  J  H  Car 

5er,  Dallas  City, 

>i 

28 

Steam 

G.  W.  Ramsey, 

City  of 

N.  Y. 

21 

Policeman's  Club, 

John  L.  Rowe, 

(( 

K 

28 

Post  Office  Stamp, 

James  Spear, 

Philadelphia, 

Penna. 

14 

Press, — Laundry  and  Tailors' 

G.  W.  Jennings, 

Boston, 

Mass. 

14 

Presses, 

E.C.Beits, 

Huntsville, 

Ala. 

21 

Price  Indicator, 

Phincas  Topham, 

Newark, 

N.J. 

7 

Printing  Presses, 

F.  L.  Baily, 

Boston, 

Mass. 

21 

Propellers, — Marine 

Jos.  Reynolds, 

Providence, 

R.  L 

14 

Pumps, 

A.  Rcichard, 

Washington, 

Mo. 

7 

Birdsill  Holly, 
S.  G.  Randall, 

Lockport, 
Worcester, 

N.Y. 

14 

* 

Mass. 

28 

Railroad  Car  Wheels, 

W.  W.  Spafibrd, 

Prtorsborough 

,N.H. 

14 

Railroad  Cars, — Couches  for 

Edward  C.  Knight, 

Philadelphia, 

Penna. 

28 

Passenger 

Thomas  Castor, 

" 

" 

21 

Ventilation 

E.B.  Forbush, 

BulTalo, 

N.Y. 

21 

■ Running  Gear 

J.  Grice  and  R.  H.  Lo 

ng,  Philadelphia, 

Penna. 

21 

Gates, 

R.  W.  Jenks,  Jr., 

Providence, 

R.  L 

7 

Switches,  . 

S.  H.  Hodges, 

Rutland, 

Vt. 

7 

Rat  Traps, 

H.  A.  Ridley, 

Somnierville, 

Tenn. 

7 

Razor  Strops, 

T.  J.  Mayall, 

Roxbury, 

Mass. 

28 

Reading  Card,                         • 

H.  F.  Bond, 

Waltham, 

" 

28 

Refrigerator, 

Jones  Yerkes, 

Philadelphia, 

Penna. 

21 

Rice, — Hulling  and  Finishing 

R.  Anderson, 

Brooklyn, 

N.  Y. 

21 

Rivet  and  Bolt  Machine, 

A.  Reese, 

Pittsburgh, 

Penna, 

21 

Rollers, — Screw  Thread  on 

W.  H.  Howard, 

Philadelphia, 

" 

14 

Rudders, — Hanging 

Marston  &  Billings, 

Providence, 

R.  L 

7 
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Sacharine  Juices, 
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Defecating 


Sail  Cringles, — Attachment 
Sails, — Reefing 
Sausage  Filler, 
Saw  Blades, — Buck 

Handles, — Fastening 

Logs, — Rossing 

Saws, — Grinding  and  Polishing  C.  W.  Hubbard, 
Sawing, — Cross-cut 
Secretary  Table, 
Seed  Drills, 

Planters, 

Hand 

Seeding  Machines,    . 


Sewing,- 


-Making  Plaits  in 
Machine, 


Shingle  Machine, 


Gages  for 


Ships, — Construction  of 
Shoe  and  Bag  Holder, 
Shutters, — Metallic 
Skates,  . 


Heel  Screws  for 
Manufacture  of 
Spring 


S.  H.  Gilman, 

D  B  Neal  &  H  C  Emery, 
&c.  Joseph  C.  Tucker, 
for    A.  M.  South  worth, 

A.  Ti.  Simpson, 

Atkins  &c  Hitchcock, 

A.  Pniyn, 

J.  Neimever, 

E.  H.  Stearns, 


A.  D.  HotFrnan, 
Frank  J.  Henkel,  . 

Jonathan  Smith, 
John  S.  Huggins,         . 
F.  Van  Doren, 
Aaron  King,  . 

George  Copeland,  . 
A.  R.  Root, 

F.  A.  Allen, 

J.  M.  Smith,  ■    . 

John  Thomson,        . 

George  Juengst, 

J.  A.  Davis, 

J.E.  A.Gibbs, 

H.  W.  Dopp, 

James  Rowe, 

C  D.  Wheeler,       . 

S.  Ruthenburg, 

D.  INicholson, 

J.  H.  and  A.  E.  Redstone, 

R.  F.  Loper, 

J.  Allender, 

J.  Hodgson, 

Charles  A.  Ruff,      . 

J.  R.  Henshaw,  . 

Jeremiah  Heath,     . 

Enos  B.  Phillips, 

Daniel  Lovejoy,      . 

John  S.  Mitchell, 

Joseph  Lamb, 

A.  \\'ulze, 

J.  F.  C.  Peikhardt, 

A.  Burba nk, 

G.  W.  Parrott, 
C.  Metheny, 


New  Oilcans, 

Mt.  Gilead, 

City  of 

Dorchester, 

Derham, 

Plantsville, 

Albany, 

Hamilton, 

Cincinnati, 

Pittsburgh, 

Belleville, 

City  of 

Tiffin, 

Timmonsville, 

Adrian, 

Westbrook, 

Gray, 

Canton, 

Portsmouth, 

Somers, 

Worcester, 

City  of 


La. 
Ohio, 
N.Y. 
Mass. 
N.  H. 
Conn. 
N.  Y. 
Ohio, 

Penna. 

Mich. 

N.Y. 

Ohio, 
S.  C. 
Mich. 
Me. 

Mo. 
N.  H. 
N.  Y. 
Mass. 
N.Y. 


Sleds, — Portable 

Smut  Mills, 

Sofa  Bedstead,  . 

Soldering  Irons, 

Sole  Cutting  Machines, 

Spinning  Wheels, — Hand 

Springs, — Adjustable  Carriage,    Ira  Carter, 

Starch, — Manufacture  of       .         Charles  S.  Irwin,     . 

Staves, — Dressing     .  W.  H.  Sloan, 

Steam  Boilers, — Feed  Water  for  Codling,  Jr.  &  McCunniff, 

Safety  casing  forS.  Solliday, 

Engines, — Air  Trap  for     Thomas  Sault, 

Governor  valvesW.  G.  Crutchfield, 


Mill  Point,  Va. 

Buffalo,  N.  Y. 

Cincinnati,  Ohio, 

City  of  N.  Y. 

Indianapolis,  Indiana, 

Lockport,  N.Y. 

Indianapolis,  Indiana, 

Philadelphia,  Penna. 

New  London,  Conn. 

Indianapolis,  Indiana, 

Boston,  Mass. 

Middletown,  Conn. 

Providence,  R.  I. 
Cambridgeport  Mass. 

liOwell,  " 
South  Boston, 
City  of 


-Rotary 


-Trap, 


Steering  Apparatus, 

Stop  Cocks, 

Stoves, 

Cooking 


aad  Ranges, — Cooking 


R.  F.  Brower, 
Joseph  us  Parsons, 
Frank  Douglass, 
Daniel  Jones, 
J.  T.  Chabot, 
Thon)as  Daniels, 
J.  W.  Colemant, 
S.  S.  Curtis, 
C.  O.  Green, 
K.  D.  Granger, 


N.  Y. 

St.  Louis,  Mo. 

City  of  N.  Y. 

Brooklyn,  " 

Lynn,  Mass. 

Greensburgh,  Indiana, 

Champlain,  N.  Y. 

Madison,  Indiana, 

Buffalo,  N.Y. 

Fairbanks,  Iowa, 

Sumneytown,  Penna. 

Seymour,  •  Conn. 

Dayton,  Ohio, 

City  of  N.  Y. 

Carthage,  Ohio, 

Norwich,  Conn. 

Boston,  Mass. 

Buffalo,  N.  Y. 

Toledo,  Ohio, 

Medway,  Mass. 
CrotonCorners,]\'.  Y. 
Troy, 

Albany,  " 


21 

21 

28 

21 

28 

21 

21 

28 

7 

21 

7 

14 

14 

28 

14 

14 

28 

28 

7 

7 

7 

14 

21 

21 

28 

21 

14 

7 

14 

28 

28 

7 

7 

7 

14 

21 

14 

14 

21 

14 

14 

21 

14 

28 

7 

7 

14 

14 

28 

28 

28 

28 

14 

14 

7 

21 

28 

14 

14 

21 

21 

7 
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Straw  Cutters, 
Studs, — Safety 
Sugar  Cutter, 

• Juices, 

Surveying  Compass, 

Tanning, 


Teaching  Orthography,  &c.. 

Tent  Frame,     . 

Thermostat, 

Thread, — Cutting  and  Pulling 

Time  'liable  for  Railroads,  &c., 

Tire, — Bending 

Traps  for  Animals, 


D.  J.  Powers, 

L.  DcMasure, 

C  Kiiisler&W  Rosebnck, 

John  M    Jones, 

G.  VV.  Dickenson, 


Madison, 
City  of 

New  Orleans, 
Breckenridge, 


Tufted  Work, 
Tuyere, 
Twine  Holder, 


P.  Daniels, 

W.  R.  Webster, 

C    Ij.  R()!)inson, 

H.  B.  Brown, 

J.G.  Dodge, 

H.  A.  Seymour, 

T.  Sullivan, 

C.  M.  Plumb, 

Moshcr,  Harris  &  Mosh 

V.  O.  and  J.  R.  Spencer 

William  Tinsley,    . 

Emil  Kellerman, 

C.  H.  Thompson, 

T.  W.  Brown, 


Umbrella  Stands, — Locks  for        Alfied  M.  Foote, 


Le  Roy, 
Gowanda, 
Waukesha, 
Huntington, 
St.  Louis, 
Bristol, 
City  of 

North  Orange, 
er,Grcen, 
Mansfield, 
City  of 
Moosop, 
Orange, 
Boston, 

City  of 


Valve  for  Delivery  of  Liquids, 
Valves. — Slide 
Vapor  for  Illumination, 
Veneers, — Cutting 
Ventilating  Apparatus, 
Vessels, — Construction  of    . 

Washing  Machines, 


W  S  Mead  &  H  WDopp,  Buffalo, 

Noah  Sutton,  .        City  of 

W.  H.  Lanback,     .  Philadelphia, 

Peter  Weiler,  .       City  of 

G.  B.  Clark,  .  Leonardsvillc, 

Thomas  Bell,  .       City  of 


Wis. 
N.  Y. 

La. 
Va. 

N.  Y. 

Wis. 

N.  Y. 

Mo. 

Conn. 

N.  Y. 

N.J. 

N.  Y. 

Penna. 

N.  Y. 

Conn. 

Mass. 

N.Y. 
N.  Y. 

Penna. 
N.  Y. 

N.Y. 


Frazcc  Ayres,  .  Rahway,  N,  J. 

A.   A.Washburn,         .       St.  Johnsville,   N.Y. 
L  D  Hunt  &  B  B  Hawse,  Morrisville,         Vt. 


Water, — Freeing  Ships' Hold  fmJ.  W.  Mackenzie, 

Metres,  .         E.  P.  and  J.  N.  Farrar, 

•  Proof  Leather  Goods,        S.  La  Forge, 

to  "Buildings, — Supplying  Thomas  Hanson, 


Wheels, 


"Watches, 

Weights, — Moving  Heavy 

Wind -wheels, — Regulating 

Window  Sash  Supporters, 

Wrench, 


P.  H.  Roots, 
John  Gordon, 
Julien  Quctil, 
W.  D.  Walker, 
David  Bickford, 
A.  C.  Richards, 


Zinc, — Manufacturing  Oxide  of  L  M.  Millbank, 


San  Francisco,  Cal. 

City  of  N.  Y. 

Cleveland,  Ohio, 

City  of  N.  Y. 

Connersville,  Ind. 

New  London,  Conn. 

City  of  N.Y. 
Livonia,  " 

Westerly,  R.  L 

Newtown,  Conn. 

Greenfield  Hill, Conn.       14 


ADDITIONAL  IMPROVEMENTS. 


Revolving  Fire  Arms, 
Skate  Fastenings, 
Pump  Packings, 


Faucets, 

Horse  Power, — Endless  Chain 
liadies'  Dresses, — Frame  for 
Life  Preservers  to  Vests, 
Mowing  Machine, 
Nut  Machine,    . 
Nuts, — Making 
Railroad  Cars, — Coupling 
-Frogs, 


Josiah  Ells, 
T.  P.  Castello, 
Wasburn  Race, 


James  Powell, 
G.  Wosiinghouse, 
J.  L.  Palmenberg, 
R.  L.  Nelson, 
G.  C.  Dolph, 

|r.  H.  Cole, 

B.  E.  Sampson, 
James  M.  Dick, 


Reaping  &  Mowing,  (2  patents,)  J  T  Whitaker&  CD  Read,  St.  Charles, 
-  t(  >'  '■ 

■        Machine,  .        Obed  Husscy, 


14 

14 
14 
21 

21 

7 
21 
21 
21 

28 

28 

21 

14 

14 

7 

7 

14 

7 

14 


21 
14 
14 
28 
21 
23 

7 
21 
28 
14 
14 
28 
21 
21 
28 

7 
28 

7 

7 


Pittsburgh, 

Penna. 

21 

Buffalo, 

N.Y. 

28 

Seneca  Falls, 

" 

28 

Cincinnati, 

Ohio, 

21 

Schenectady, 

N.  Y. 

14 

City  of 

" 

7 

Ocala, 

Fla. 

7 

West  Andover,Ohio, 

21 

St.  Louis, 

Mo. 

21 

Boston, 

Mass. 

21 

Buffalo, 

N.  Y. 

21 

St.  Charles, 

111. 

7 
7 

Baltimore, 

Md. 

28 
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Sewing  Mnchines,     . 

Stitches, — Process  for  formin 

Skates, 

Steam  Engines,         (6  patents, 

Sliiie  Valves  of 

Time  Keepers, — Regulator  for 
Water  Wheel, 

DESIGNS. 

Carpet  Patterns, 

(2  patents, 


I  Wheeler&Wilson,  M  Co. 

N.  C.  Sandford, 
)  F.  E.  Sickels, 
R.  C.  Bristol, 
R.  S.  Mershon, 
P.  H.  Roots, 


Iron  Railings,    . 

Sewing  Machine, 

Statuette, — S.  A.  Douglass, 

Stoves, 

Cooking 


Elemer  J.  Ney, 


Isaac  De  Zouche, 
J.  E.  A.  Gibbs, 
L.  W.  Volk, 
W.  H.  Smith, 
N.  S.Vedder, 
W.  W.  Stevens, 
Parlor&Cook,(2  patents,)N.  S.  Vedder, 

March,  1860. 


Adding  Machines, 

Andiron, 

Axles, — Arms  of  Carriage 

Ash-Sifters, 

Bedstead, 

Bee  Hives, 

Belting, — Elastic       ^ 


Bench  Clamp, 
Bending  Wood, 
Bone  Black, — Revivifying 
Book  Ruler,  . 
Boot  and  Shoe  Heels, 
Crimping   Machines, 


Brakes,— Carriage 
Brake, — Self-acting  Wagon 
Brick  Molds, 
Bridges, — Floating 

Securing  Chords,  &c.,  Francis  C.  Lowthorp, 

Bridle  Reins,  .  William  Orton  Williams, 

Cables,— Surge  Spring  for  Ship's,Albert  H.  Wright, 


John  Ballou, 
John  B.  Logan, 
A.  J.  Bell, 
Lawrence  F.  Frazee, 

Sylvanus  Walker, 
W.A.Flanders,      . 
Dennis  C.  Gately, 
James  &  Sanford  Peatfield 
George  Cooper, 
Artemus  Rogers, 
William  Mitchell, 
Andrew  J.  Moser, 
George  W.  Keene, 
Reuben  Warren, 
JN'olen  and  Hinchman, 
Albertus  Larrowe, 
George  W.  Morgan, 
J.  F.  SchuHenecker, 
Thomas  Scholield, 


Cane  Coverers, 
Car  Couplings, 
Seats, 


John  Allison, 

J.  Bestwick  Jr.&A  Alden, 

F.I.  Palmer, 

Samuel  McGregor, 

Walter  J.  F.  Liddell, 


Churn, 


Springs,  • 

Carriages, — Wheel&DressGuardWalter  R.  Bush, 
Casting, — Blackwashing  Molds    W.  and  D.  Ferguson, 
Chair,— Reclining      .  Sarah  D.  Carman, 

.  Seth  D.  Woodbury, 

Self-adjusting  Marcus  Stevens, 

David  Newbrough, 
,  Jason  W.  Hardie, 

,  Daniel  H.  Wiswell, 

.  .  Pearson  Embrce,     . 

,  James  Sangster, 

.  ,  William  Morgan, 

Dasher,  .  Aaron  C.  Vaughn, 

Cider  Mills,  .  .  E.  H.Philo, 

igar-heading  Socket,  Thomas  Thorp, 


Waterbury, 

Conn. 

28 

Meriden, 

t( 

7 

City  of 

N.Y. 

21 

Chicago, 

III. 

7 

Philadelphia, 

Pcnna. 

7 

Connersville, 

Ind. 

28 

Lowell, 

Mass. 

14 
28 

St.  Louis, 

Mo. 

21 

Mill  Point, 

Va. 

28 

Chicago, 

111. 

14 

Newport, 

R.  L 

21 

Troy, 

N.Y. 

21 

I^owell, 

Mass. 

14 

Troy, 

N.  Y. 

14 

Cincinnati, 

Ohio, 

13 

Blountville, 

Tenn. 

27 

Greenupsburg 

,Ky. 

20 

N.  Brunswick 

,N.J. 

13 

Boston, 

Mass. 

20 

Cleveland, 

Ohio, 

6 

Newtown, 

Conn. 

13 

, Ipswich, 

Mass. 

13 

Hartford, 

Conn. 

20 

Painesville, 

Ohio, 

20 

City  of 

N.Y. 

13 
13 

I^ynn, 

Mass. 

6 

Jefferson, 

Ohio, 

20 

Paulsboro', 

N.J. 

20 

Cohocton, 

N.  Y. 

27 

Prattsburgh, 

« 

20 

Keokuk, 

Iowa, 

27 

Grass  Valley, 

Cai. 

20 

Trenton, 

N.J. 

13 

Washington, 

D.  C. 

13 

Philadelphia, 

Penna. 

13 

St.Martinsville,La. 

6 

Dedham, 

Mass. 

20 

Knoxvillc, 

Tenn. 

13 

Logansport, 

Ind. 

27 

Erie, 

Penna. 

6 

Albany, 

N.  Y. 

13 

City  of 

N.Y. 

13 

Middletown, 

«' 

20 

Lynn, 

Mass. 

27 

Detroit, 

Mich. 

13 

Clarksburgh, 

Ind. 

6 

Citv  of 

N.  Y. 

13 

Butialo, 

" 

13 

West  Chester 

Penna. 

20 

Butialo, 

N.  Y. 

20 

Middlebrook, 

Va. 

20 

Johnstown, 

Penna. 

6 

Half  Moon, 

N.Y. 

27 

City  of 

'* 

13 
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Coal  Breaker,  .  Philip  Umhoitz, 

Distillatiun  of    .  ]I.  P.  Gciiiit'iiilire, 

Dust,— Solidified  Fuel  fromE.  D.  Williams, 


Preparing 

Colloe  Pots, 

Roasters, 

Corkscrew, 


Corn  Harvesters, 

Huskers,  . 

Planters, 

Cotton  Bales, — Iron  Ties  for 
■  Cultivators, 


Hand  Pickers, 
Plants,  —  Cutting  up 
Presses,  . 


Seed  Planters, 

Couplings, — Car 
Crank  Boxes, 
Cultivators, 


Curtain  Fixtures, 

Die  Stock, 

Distilling, — Apparatuses  for 

Ditching  Machines, 


Drain  Tile  Machines 
Dress-lifter, 

Eyellt  Machines, 

Faucet, — Measure 


E.  and  H.  Mahew,  Jr., 
John  Magee, 
Keiiihold  Landstrom, 
M.  L.  Byrn, 
Philo  Blake,    . 
H   Gortner  and  J  McCa 
Samuel  Julmston, 
William  M.  Caree, 
Herman  B.  Hammon, 
C.  W.  W alley, 
Mark  Snow, 
Cullen  Casey,  . 
W.  B.  Cargill, 

B.  F.  Currier, 
Thomas  H.  McCray, 
Curran  Battle, 
S.  Daggett, 
George  Westinghouse, 

F.  O.  Wilson, 
Robert  Craig, 
'JMaddeus  Scoville, 
John  J.  Paxson, 
Jimpsey  B.  iVetherland, 
W.  W\  Green, 
John  Guyer, 
Edward  Julier, 

C.  M.  and  D.  E.  Hall, 
William  Bushnell, 
George  Smith, 
Samuel   Hoake, 
G  L  Kelty  &  T  G  HarroId.City  of 

James  Teachout,     . 
Franklin  W.  Willard, 
Austin  \A'oolfolk, 
John  W'\  Barcroft, 
John  Hotchkiss, 
W.  E.  Stein, 


H.  D.  Walcott, 

M.  AV.  Nalton, 
Felloes, — Machine  for    Bending    Solomon  Mover, 


Felting  Machinery, 

Files, — Machine  for  Cutting 

Fire-Arms, — Breech-loading 


Cartridges  for 
Construction  of 
Rifled, 
Revolving 


Self-loading 

Double 


Fire-proof  Column, — 

Fires, — Extinguishing 

Folding  and  Pasting  Paper, 

Forging  Machine, 

Furnaces, 

Air-heating 


Bloodgood  and  Johnson, 

Dr.  Theodore  Burr, 

J.  M.  Wampler, 

N.  L.  Bahcock, 

C.  Edward  Sneider, 

John  W.Cochran, 

Ethan  Alien, 

J.  B.  Atwater, 

William  H.  Bell,     . 

J.  Maslin    Cooper, 

James  D.  Moore, 

C.  M.  Spencer, 

J.  B.  Cornell, 

(.^harles  Gustave  Mueller, 

George  K.  Snow, 

A\'illiam  T.  Leach, 

Benjamin  D.  Evans, 

Richard  T.  Crane, 


Tremont, 

Penna. 

20 

Allegheny, 

" 

20 

Philadel()hia, 

" 

6 

Lancaster, 

" 

6 

Lawrence, 

Mass. 

6 

Boston, 

" 

1.3 

City  of 

N.  Y. 

27 

New  Haven, 

Conn. 

27 

i,IVashport, 

Ohio, 

U 

West  Shelby, 

N.  Y. 

27 

Granville, 

Ohio, 

6 

Bristolville, 

" 

6 

Lexington, 

Ky. 

27 

Auburn, 

Miss. 

27 

Goldsboro', 

N.  C. 

27 

Waterbury, 

Conn. 

6 

Bath, 

Maine, 

6 

1'ellico, 

Texas, 

13 

Warrenton, 

Ga. 

13 

Charleston, 

S.  C. 

20 

Schenectady, 

N.  Y. 

20 

Mount  Olive, 

N.  C. 

6 

State  LincCitylnd. 

6 

City  of 

^.Y. 

6 

Middleton, 

Ind. 

6 

Louisville, 

Ga. 

6 

Chelsea, 

III. 

6 

Westport, 

Conn. 

13 

Beverly, 

Ohio, 

13 

Uniontown, 

III. 

27 

Easton, 

Penna. 

27 

Baltimore, 

Ohio, 

27 

Frederick, 

Md. 

27 

,City  of 

N.  Y. 

6 

Waterford, 

N.  Y. 

27 

City  of 

" 

13 

IbevilIeParrish,La. 

6 

Friendship, 

Va. 

13 

Yellow  SpringsOhio, 

27 

City  of 

N.  Y. 

20 

Boston, 

Mass. 

27 

Utica, 

N.  Y. 

13 

Shimersville, 

Penna. 

20 

City  of 

N.  Y. 

6 

Hastings, 

Mich. 

20 

London  Co., 

Va. 

6 

New  Haven, 

Conn. 

20 

Baltimore, 

Md. 

20 

City  of 

N.  Y. 

20 

Worcester, 

Mass. 

13 

Ripton, 

Wis. 

6 

Washington, 

D.  C. 

20 

Pittsburgh, 

Penna. 

20 

Zanesviile, 

Ohio, 

6 

S.  Manchester 

Conn. 

6 

City  of 

N.  Y. 

20 
6 

Watertown, 

Mass. 

6 

EastWareham 

" 

20 

Mt.  Vernon, 

Ohio, 

20 

Chicago, 

111. 

20 
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Furnace, — Portable  John  B.  Marvin, 

Fusible  Alloy, — Metallic  comps'n  Barnabas  Wood, 


Gas, — Manufacture  of 

Metres, — Wet 

Regulators, 

Retorts, 

Clay 

Stoves, 

Gate, 

Grain  Cleaners, 


Fans, 


Grinding  Mills, 

Grist  Mills,— Collecting  Toll 

Gun  Barrels, — Manufacture  of    James  Henry  Burton, 


S.  T.  McDougall,    . 

William  Richards, 

E.  T.  Orne, 

Richard  E.  Harrington, 

John  P.  Kennedy, 

E.  A.  Leland, 

Jasper  Johnson,  . 

Abrani  Gaar,  . 

George  W,  Osborn,      . 

A.  T.  Waldo, 

Peter  Bailey, 

Win.  Stewart, 

T.  R.  Van  Gelder, 


Harrovfs, 
Harvesters, 


Seeding 


Corn  and  Cane 
Guard  Fingers  for 


Hawse  Pipe, 
Hay  Presses, 
Rakes, — Horse 


Hides, — Preparing  . 

Hoes, 

Hog  Elevators, 

Hoisting  &  W'eighing  Machines,  Joseph  L.  Button,  Sr., 


Silas  C.  Schofield, 

Henry  Hcwett, 

E.Ball  and  M.L.Ballard, 

G.  E.  Chenoweth, 

Kdwin  Jones, 

Pells  Manny,  . 

David  Van  Kleeck, 

D.  P.  Flynn&  R.S.Hayes, 

Robert  Beans, 

T.  J.  Southard, 

John  H.  Gove, 

Henry  Eastman, 

A.  B.  Johnson, 

Dennis  Aldrich, 

Huntingdon  Porter,      . 

Daniel  Kaufman, 


Hose  Tubing. 
Hot-air  Register, 
Hot  Water  Apparatus, 
Hub  for  Carriage  Wheels, 

Insects, — Destruction  of  . 

Jacks,     . 

Jewelry, — Embossing  Designs 

Knife  and  Fork  Cleaner, 

Handles,  . 

Sharpener,       . 

Knitting  Machines, 

Lamps, 


Lanterns 
Lathes,- 


Burners  for  Vapor 


-Centerins 
•  Turning 


Chuck  for 


Letter-boxes, — Drop  . 

Life  Boat,— Surf 

Liniments, — Anti-rheumatic 

Locomotives, — Feed-water  appa's  R.  A.  W'ildcr, 


Thomas  J.  May  all, 
Thomas  E.  McAeill,     . 
Jacob  F.  Hunter,     . 
J.  F.  Beckwith, 

Frank  G.  Johnson, 

Reuben  Wood, 
William  Riker, 

John  Protz, 
Lucius  Carrier, 
Septimus  C.  Stokes, 
John  Chantrell,       . 

Zuriel  Swope, 

Butler,  Hosford  &  Smith, 

Thomas  B.  De  Forest, 

Augustus  Tults, 

Elizabeth  Keagg,  . 

William  Sellers, 

John  North, 

John  R.  Grace, 

John  Adam  Scheutz,    . 


City  of 

N.  Y. 

20 

Nashville, 

Tenn. 

20 

City  of 

N.  Y. 

13 

Barcelona, 

Spain, 

20 

Boston, 

Mass. 

27 

Newark, 

N.J. 

20 

Trenton, 

« 

13 

Jacksonville, 

111. 

20 

Geneseo, 

N.  Y. 

6 

Richmond, 

Ind. 

13 

Centerville, 

Mich. 

13 

Dryden, 

N.  Y. 

13 

FallsTownship 

Penna. 

13 

Philadelphia, 

" 

20 

Damascus, 

« 

20 

Jeflerson  Co., 

Va. 

20 

Freeport, 

III. 

13 

San  Francisco, 

Cal. 

27 

Canton, 

Ohio, 

20 

Baltimore, 

Md. 

27 

Cross  Roads, 

Ohio, 

27 

Waddam'sGrove  III. 

27 

Cohocton, 

N.  Y. 

20 

Le  Roy. 

" 

6 

Johnsville, 

Penna. 

20 

Richmond, 

Maine, 

13 

San  Francisco 

,  Cal. 

6 

Indianapolis, 

Ind. 

6 

Washington, 

If 

6 

St.  Louis, 

Mo. 

6 

Cummington, 

Mass. 

6 

Boiling  Spring,  Penna. 

6 

Philadelphia, 

Penna. 

27 

Roxbury, 

Mass. 

20 

Philadelphia, 

Penna. 

13 

City  of 

N.Y. 

27 

South  Alabama,     " 

27 

Sag  Harbor, 

N.  Y. 

27 

Grand  Ledge, 

Mich. 

13 

Newark, 

N.J. 

13 

Easton, 

Penna. 

13 

East  Douglas, 

Mass. 

6 

Manchester, 

N.  H. 

6 

Bristol, 

Conn. 

13 

Lancaster, 

Penna. 

13 

Brooklyn, 

N.Y. 

6 

City  of 

(t 

27 

Maiden, 

Mass. 

13 

Lubricating  Journals, 
Lubricators,  . 

Machine  Cards, — Cleanin 
Marble, — Polishing 
Marine  Propellers,     . 


E.  Andrews  &  J.  H. 
Levi  S.  Lapham,     . 

Horace  Woodman, 
William  Emmett,    . 
Henry  W.  Herbert, 


Carr, 


Mineral  Point,  Penna.  20 

Philadelphia,           "  13 

Middletown,        Conn.  13 

Brooklyn,            N.  Y.  6 

St.  Louis,            Mo.  6 

Schuylkill Ha'n, Penna.  27 
Palo  Alto, 
Providence, 


Biddeford, 
Galveston, 
Herbertsville, 


R.  L 

Maine, 
Texas, 
Va. 


13 

20 

13 
20 
27 
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Mattress, — Ventilating  Spring 

Mill  Spindles, 

Mills, — Applying  Horse-power  to 

Millstone  Dress, 

Mortising  Machine, 

Motive  Powers, 

Mowing  and  Reaping  Machines, 

Mop  and  Scrubber,    . 

Nail  Machines, — Horse-shoe 
Newspapers, — Print'g  Addresses 

Odometer, 

Oil  from  Coal, —  Distilling 

Ore-washer,  . 

Organ  Pipes, 

Paddle  Wheel, 

Feathering 

Paper, — Manufacture  of  Straw 

Pulp, —  Straw  for 

Pavements, — Mode  of  Making 

Pessaries,  • 

Piano-fortes, 

Piled  Fabrics, — Manufacture  of 

Pin  Fastening, 

Pipe  Machines, — Clay 

Wrench, 

Plants, — Treatment  of  Fibrous 
Plastic  Compound, 
Ploughs, 


—  Drain 

—  Mole  . 
Truck  for 


Shovel 

Sub-soil 

Presses, — Cotton  and  Hay 

Pruning  Implements, 
Pulley  Blocks, 
Pumps, 

Quartz-crushers, 

Kailroad  Cars, 

— ^— Brakes  for 


Furnace  for 

Head  Rest  for 

Sealing  Locks  for 

—  Car  Springs, 
Trucks, — Brackets 


—  Chairs, 

—  Gates, 

—  Switch  Stands,    . 

—  Tickets, — Printing 


Railroads, — Joint  Chairs  for 
Railroad  Rails, — Connexions  for 
Ranges,  .  . 

Reaping  and  Mowing  Machines, 
Resin, — Manufacture  of   . 


Robert  W.  Geraghty, 
Samuel  P.  Rulf, 

B.  E,  Orton, 

C.  V.  Littlepage,     . 
Aaron  C.  Vaughn, 
Frederick  M.  Ruschhaupt, 
Vosco  M.  Chafce, 
Robert  Price, 

William  Tallman, 
Tirtany  &  Soule,     . 

John  M.  Whitney,        . 
C.  J.  Van  Wyck,    . 
George  E.  Mills, 
Jackson  Gorham,    . 

Collyer  &  Patterson,    . 
Wm.  L.  R.  Mattason, 
R.T.,  I.W.,  &  A.I.Smart, 
J.  B.  Falser  &  G.Howland, 
Samuel  D.  Tillman, 
Francis  F.Wells,    . 
Spencer  B.  Driggs, 
Charles  Miller, 
Dixon  Brown, 
Stephen  Ustick, 
J.  H.  Doolittle, 
Stephen  M.  Allen, 
F.  Baschnagel, 
B.Davis  &  J.M.Scroggins 
George  W.  Hunt, 
William  R.  Sanders, 
William  Watson, 
Jesse  Hanon,  Jr.,     . 
James  Adair, 
Wall,  Roberts  &  Carter, 
J.  F.  Cameron, 
Ezekiel  Gross,  . 

J.  W.  Conwav,  • 

David  L.  Miller,      . 
John  Fasig, 
J.  L.  Hovcy, 
William  N.  Slason, 

Scoville  &  Fraser,   . 

John  H.  Kaufman, 
Albion  Bean, 
Enoch  B.  Turner, 
H.  M.  Hutchinson, 
Grey  Utley, 
James  Clark, 
Alexander  T.  Watson, 
T.  F.  Allen, 
I.  W.  Bowers, 
O.  Sherwood,  Jr.,    . 
R.  A.  Wilder, 
George  Bail}^ 
James  H.  Banta,  . 

Henry  H.  Graham, 
B.  Wells  Dunklee, 
Lomont  &  Grosjean, 
Deiderich  Fehrman, 
Henry  Napier, 


Newark, 

N.J. 

27 

Weaver's  Stand, Penna. 

6 

Lyndon, 

111. 

13 

Austin, 

Texas, 

20 

Rainsburg, 

Penna. 

6 

City  of 

N.  Y. 

20 

Xenia, 

Ohio, 

20 

City  of 

N.  Y. 

G 

Providence, 

R.  L 

27 

Xenia, 

Ohio, 

20 

Bolton, 

Mass. 

20 

City  of 

N.  Y. 

20 
13 

Bairdstown, 

Ga. 

13 

Philadelphia, 

Penna. 

27 

Rochester, 

N.  Y. 

13 

Troy, 

« 

27 

Fort  Edward, 

<( 

20 

City  of 

" 

27 

Tcxana, 

Texas, 

13 

City  of 

N.  Y. 

13 
27 

Norfolk, 

Va. 

20 

Philadelphia, 

Penna. 

20 

Ansonia, 

Conn. 

27 

Niagara  Falls, 

N.  Y. 

20 

Beverly, 

Mass. 

6 

,Lagrange, 

Ga. 

27 

Muscatine, 

Iowa. 

27 

Bucna  Vista, 

Miss. 

27 

Bishopville, 

S.  C. 

13 

Taylorsville, 

111. 

27 

Mendota, 

« 

27 

Decatur, 

(( 

20 

Livingston  Co 

,Mo. 

6 

Goshen  Hill, 

S.  C. 

27 

Franklin, 

Ind. 

13 

Madison, 

N.J. 

20 

Congress, 

Ohio, 

13 

Lockport, 

N.  Y. 

27 

South  Reading 

,  Mass. 

20 

Chicago, 

111. 

20 

Lisburn, 

Penna. 

20 

Dedham, 

Mass. 

6 

Providence, 

R.  L 

13 

Baltimore, 

Md. 

13 

Chapel  Hill, 

N.C. 

6 

Baltimore, 

Md. 

20 

Castleton, 

N.  Y. 

20 

Dyersville, 

Iowa, 

27 

Cincinatti, 

Ohio, 

13 

Independence, 

Iowa, 

20 

Cressona, 

Penna. 

13 

Buffalo, 

N.  Y. 

20 

Pierraont, 

" 

20 

Paterson, 

N.J. 

13 

Boston, 

Mass. 

13 

Massillon, 

Ohio, 

27 

Liverpool, 

Eng. 

27 

Brooklyn, 

N.  Y. 

27 
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SaJJIes,         .  .  Wm.  Frank  Dean, 

Safes,     .  .  John  B.  Cornell,     . 

Sausage  Machine,  .  Joshua  Bills, 

Sausages, —  Machine  for  Filling    John  G.  Perry, 
Saws,  .  .  James  E.  Emerson, 

Circular  .  R.  K.  Hawley, 

,—Secur'g  Handles  in  Hand  Henry  Disston, 

Scaffolding  Brackets, — Securing  T.  J.  (iifford, 


Scarf  Pins, 
Scissors  and  Nippers, 
Seed  Drills, 
Planters, 

Seeding  Machines, 


Sewinj 


Machine  Stitch, 
Machines,     . 


Wm.  Sherliurne,     . 
Halsey  D.  Walcott, 
James  Selby, 
N.  R.  Carringtnn, 

Thomas  B.  McConaughey,  Newark, 
A.  B.  Hutchins, 
A    S.  Notestein,      . 
\\'orden  P.  Penn, 
Edward  ^^'eakIey, 
John  R.  Rogers, 
James  Davis,  . 

Jose[)h  J.  Couch, 
Abr;im  H.  Jones,    . 
L.  VV.  l.angdon, 
Alvin  R    Paine, 
John  Snialley, 
Needle  HoIderGeorge  H.  Horn, 


Centrifugal 


Baltimore,  Md. 

City  of  N.  Y. 

Southington,  Conn. 

S.  Kingston,  R  I. 

San  Francisco,  Cal. 

Baltimore,  Md. 

Philadelphia,  Penna. 

Salem,  Mass. 

Charlestown,  " 
Boston, 
Peoria, 
Cold  water, 


111. 

Miss. 

Del. 

Fla. 

Ohio, 

111. 


Quincy, 

Salem, 

Belleville, 

Pana,  " 

Sacramento,      AVis. 

Fayetteville,     N.  C. 

Brooklyn,  N.  Y. 

Fallsington,^     Penna. 

Northampton,  Mass, 

City  of  N.  Y. 

Bound  Brook,  N.  J. 

Boston.  Mass. 

Philadelphia,    Penna. 

Enfield, 

Cambridge, 

York, 


Sheet  Metal, — Forming  Articles  Augustus  Conradt, 

Shingle  Machine,       .  Dyer  and  Curamings, 

Shoes, — Woodcn-soled  .  Henry    Wright, 

Shoemakers  Floats,  E.  Bates.  J.  «&  M.  Weist, 

Shoe  Tips,  .  Wilbur  M.  Davis,  Garmel, 

Shutter  Operators,  .  Edward  Afattocks,         .  .       Lyndon, 

,  John  Ebner,  .  Lancaster, 

.  .  Edward  Mattocks,  .         Lyndon, 


N.  H. 

Mass. 

Penna. 

Maine, 

Yt. 

Penna. 

Yt. 


Silverino-  Metals, — Cleaning  and  Brockett,Todd&  Brockett,    New  Haven,    Conn. 


Sinks,— Fitting 

Skirts, — Springs  of  Skeleton 

Soap, 

Manufacture  of 

Sole-cutting  Machines, 
Spectacle  Temples,    . 
Speed  Register, 
Spinning, — Machinery  for 
Stave  Machine, 
Steam  and  Fire  Regulator, 

Boilers, 

Furnaces  for 

Gasre  for 


Magnetic  Gage  forFrancis  A.  Hoyt, 
Reaulator  for         John  Stowell, 


. Safety  Apparatus  John  Ashcroft, 

"  Feed     "         Lucius  J.  Knowles, 

Engines,  •  H.  Wm.  Dopp, 

Eduction  Gear    Addison  Crosby,     . 


James  Ingram 

John  Loft, 

A.  J.  Wood  worth, 

G.  W.  N.  Yost, 

D  Knox  and  T  Ditchburn 

Gordon  and  Peckham, 

Joseph  D.  Billings,     . 

George  Draper, 

J.  \V.  Adams, 

Joseph  WoodrutT, 

J.  Armstrong, 

R.  Gill  and  G.  W.  Grier,     Altoona, 

E.  H.  Ashcroft,       .  Boston, 

Graber,Cowan&Wurzbach  Memphis, 
Boston, 
Charlestown, 
Lynn, 


City  of  N.  Y, 

Brooklyn,  " 

Henrico  co.,      A'a. 
Yellow  SpringsOhio, 
Lynn,  Mass. 

City  of  N.  Y. 

Rutland,  Vt. 

Milford,  Mass. 

PleasantYalleyYt. 
Rahway,  N.  J. 

New  Orleans,   La. 


Oscillating  Mark  Runkel, 

Slide  Yalves  of  John  T.  Plass, 

. George  W.  Rains,,. 

Thomas  Stewart, 

Surface  Conden.  AVm.  Sewell, 

Waste  Steam  of  Florimond  Datichy, 


Steam  Pumps, 


J.  S.  Bardcn, 


Warren, 
Buffalo, 
Fredonia, 

City  of 

Newburgh, 

Philadelphia, 

City  of 

Paris, 

New  Haven, 


Penna. 

Mass. 

Tenn. 

Mass. 


N.  Y. 


N.  Y. 


Penna. 
N.  Y. 
France, 
Conn. 


27 

20 

13 

20 

20 

27 

6 

12 

13 

13 

6 

6 

27 

27 

27 

6 

27 

6 

27 

20 

20 

20 

6 

20 

6 

6 

20 

6 

20 

13 

6 

20 

13 

13 

20 

13 

13 

20 

13 

6 

27 

13 

27 

6 

6 

13 

6 

6 

13 

20 

20 

13 

6 

13 

13 

6 

6 

6 

6 

20 

20 

27 
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Steam  Pumps, 
Trap, 


A.  and  F.  Brown, 
Levi  Ferguson, 


Stereoscopic  Pictures, — Case  for  G.  H.  Sealey  and  J.  Lee, 
Stone, — Composit'n  for  Artific'l   Wm.  H.  Sherwood, 

Stop  Cocks, — Finishing  Plugs  of  James  W.  Lyon, 


btoves, 


Cooking 


Straw  Cutters,  . 

Street  Sweeping  Machine, 
Stumps, — Extracting 
Sugar-crushing  Apparatus, 
Syringes, — Enema 


John  Walch, 

A.  C.  Barstow,  . 

JN'icholas  S.  V^edder, 

D.  Uiley,  2d,  and  P.Teed 

Rol)ert  A.  Smith, 

J.  Daman, 

A.  and  F.  Brown, 

Daniel  Minthon, 


City  of 

Lowell, 

City  of 

Greenwich, 

Rochester, 

Brooklyn, 

City  of 

Providence, 

Troy, 

Leicester, 

City  of 

Hartford, 

City  of 

Beverly, 


N.  y. 

Mass. 
N.  Y. 
Conn. 
N.  Y. 


R.  I. 

N.  Y. 


Kv. 

JV.  Y. 
Mass. 


Table  Cutlery,  .  Joseph  W.  Gardner, 

Tanning, — Apparatus  for  John  Q.  Cowell, 

Leather, — Composition  Jacob  Nuessiej', 

Telegraph, — Magnetic  Printing    S.  F.  Van  Choate, 
Wires, 


Shclburne Falls  Mass. 


Telegraphing, — Electric 
Thills  to  Vehicles, — Attaching 

Timber-bending  Machines, 
Tires, — Upsetting 
Tobacco  Screws,        . 
Trunks, 


E.  D.  Rosencrantz, 
S.  F.  Van  Choate, 
Francis  Odell, 
A.  Sherman, 
Levi  Hcywood, 
George  McKown, 


Vernon, 

Gowanda, 

Yreka, 

City  of 

Yreka, 

City  of 

Poughkeepsie, 

Gardner, 

Aitona, 


N.  Hoag&  W.  H.  Tappey,Peter.sburgh, 
E.  A.  G.  Roulston,  Roxbury, 


Lid. 
N.  Y. 

Cal. 
N.  Y. 
Cal. 
N.  Y. 

Mass. 
III. 
Va. 
Mass. 


13 

27 
20 
13 
20 

6 
13 
20 

6 
13 
13 

G 
27 
20 

6 
20 
27 
27 
13 
13 
20 
20 
13 
20 
27 
13 


Vapor  Apparatus, — Hydro-Carb.F.  S.  Pease, 
Varnishes,  .  George  A.  Engelhard, 

Vehicles, — Trace  Safety  Bars  for  Reuben  Rolph,  . 

Veneers  from  Log, — Sawing         B.  F.  and  [.  F.  Barker, 
Ventilators,  .  Wm.  Chadwick, 

Wagon  Jacks,  .  Lucius  H.  Colby, 

Washing  Machine,  .  Alexander  Dean,     . 

.  Robert  McCain, 

,  George  W.  Phenix, 

.  Hamilton  E.  Smith, 

.  George  Walker,       . 

Water, — Apparatus  for  Hoisting  Henry  Waterman, 

• Closets, — Valves  for  Wm.  S.  Carr, 

■  Gages, — Testing  SpheresGeorge  W.  Ijane, 

Wheels,         .  W.  W,  Horton, 

.  John  Miller, 

.i^—.^— .  Robert  Ross, 

W^eather  Strips  for  Doors,  &c.,    Phineas  Leach, 
Window  Blinds, — Operat'gSlats  J.  D.  Burdick, 

-  Curtains, — Tassel  for      Edward  Maynard, 

-  Frames, — Stops  for 
Screen, 


Buffalo, 
City  of 
Coventry, 
Belfast, 
Bury, 


N.  Y.       13 

20 

20 

Maine,      13 

England,  6 


Wind  Wheel, 

Wood  Bending  Machines, 

to  Slivers, — Reducing 

Wringing  Machines, 

EXTENSIONS. 

Screw  Machines, — Feeders  for 
Tea  Kettles, 


Mark  Howl.uid, 
Lewis  L.  Reynolds, 
C.  C,  Bomberger, 
C  L  Nelson  &  0  Bostw 
Wm.  H.  Noyes, 
S.  A.  Bailey, 


Solyman  Merrick, 
Ezra  Ripley, 


ick 


Groton,  N.  Y. 

Richmond,  Lid. 

Rootsfown,  Ohio, 
N.  Brunswick,  N.  J. 

Philadelphia,  Penna. 

Springville,  JV.  Y. 

Haverhill,  Mass. 

City  of  N.  Y. 

Boston,  Mass. 
Schuyler'sLakeN.  Y. 

Saltpeter,  Ohio, 

St.  Albans,  Vt. 

Lewiston,  Maine, 

Newbern,  N.  C. 

Brooklyn,  N.  Y. 

Watcrbury,  Conn. 

Manchester,  N.  H. 

West  Carlisle,  Penna. 

,Burlington,  Vt. 

Gardiner,  Maine, 

New  London,  Conn. 


Springfield, 
Troy, 
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Mass. 

N.  Y. 


36 


20 
20 
27 
G 
G 
20 
G 
20 
13 
13 
20 
27 
20 
20 
20 
20 
13 
13 
27 
20 
27 


13 
13 
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ADDITIONAL  IMPROVEMENTS. 

Carriage  Seats, — Spring  Back, 
Sawing  Staves  from  the  Bolt, 
Seeding  Machines, 
Steam  Engines, — Governor  for 
Washing  Machine, 


N.  Cowles  &  A.  Hurlbert,  Edgefield,  S.  C.  13 

Harry  H.  Evarts,    .             Chicago,  111.  6 

John  Huston,                 .       Ottawa,                   "  6 

Alban  Anderson,     .             Lancaster,  Penna.  20 

Joseph  F.  Pond,            .       Cleveland,  Ohio,  27 


Bed  Bottom, — Spring 
Bonnets,  &c., — Pressin 
Burglars  Alarm, 
Chain  Machine, 
Collins,  . 

Fire  Proof  Safes, 
Flouring  Mills, 
Furnace, — Air-heating 
Gas, — Production  of  111 

Regulators, 

Harvesters,    . 
Knitting  Machines, 


Philip  Ulmer, 
Mary  Jane  Osborn 
Ephm.  Brown, 
Lauriston  Towne, 
J.  G.  Forbes  &  R- 
E.  and  J.  L.  Hall, 
D.  S.  Wagener, 
James  W.  Reed, 
uminatingJ.  Milton  Sanders, 
Wm.  Mallerd, 
Pells  Manny, 
Jonas  B.  Aiken, 
Henry  Burt, 


City  of 
Louisville, 
Lowell, 
Providence, 
Squires,  City  of 

Cincinnati, 
Penn  Yan, 
W.  Roxbury, 
Cincinnati, 
Bridgeport, 
Waddam'sGrovelll. 
Manchester,      N.  H 
Newark, 


Paper  Bags,— Making      .  B.  F.  Rice, 

Railroad  Chairs,        .  D.  W.  Crocker, 

Steam  Boilers, — WaterAlarm  for  Selah  Dustin, 

Engines, — Valve  for  Addison  Crosby, 

Sugar  Juices, — Evaporating  Louis  Lefebore, 

"Wharves,— Stay's  Piles  (2  pat's^R.  H.  Augamar, 


N.  Y. 

Ky. 

Mass. 

R.I. 

N.  Y. 

Ohio, 

N.  Y. 

Mass. 

Ohio, 

Conn. 


13 

27 

6 

13 

6 

6 

13 

27 

27 

20 

27 

13 

NJ.  Feb.  28 


Watertown,       Mass. 
Deposit,  N.  Y. 

Detroit,  Mich. 

Fredonia,  N.  Y. 

New  Orleans,   La. 


6 

6 
27 

6 
20 

6 


Cook  Stove, — Plates  of  a 

S.  W.  Gibbs, 

Albany 

Copying  Press, 

Francis  Hovey, 

City  of 

Stove  Plates, 

Samuel  H.  Ransom, 

" 

Tops  and  Bases  of  Stoves, 

S.  W.  Gibbs, 

« 

N.  Y.      20 

20 

20 

"  20 


INDEX. 


LIST  OF  AMERICAN  PATENTS  WITH  REMARKS,  &c. 


October,  1859. 

iprovcmcnt  in  Stoves, 

—  Corn  Planters, 

—  Apparatus  for  Evaporation, 

—  Steam  Gauge, 

—  Seed  Planters, 

—  Feed-water  appar's  for  S.  Boilers, 

—  Mole  Plough, 

—  Weeding-hoes,  . 

—  Rotary  Harrows,  . 

—  Vapor  Burners, 

—  Cutting  Veneers, 

—  Evaporating  Apparatus, 

—  Laying  Drain  Tile, 

—  Knapsacks, 

—  Brick  Moulds, 

—  Measuring  Faucet,  . 

—  Supporting  Bodies  of  Fire  Eng's, 

—  Fire-places, 

—  Cotton  Gins, 

—  Tray  Bolt, 

—  Hanging  Reciprocating  Saws, 

—  Bread  and  Tegetable  Slicer, 

—  Blind  Fastener, 

—  Labels  for  Periodicals,  &c., 

—  Borer  for  Excavating  Mud,  &c., 

—  Cooking  Stoves, 

—  Weighing  Scales, 

—  Stave  Machine,         . 

—  Steam  Boiler,  . 

—  Field  Fences, 

—  Pumps,  . 

—  Faucets, 

—  Curtain  Fixture, 

—  Signal  Lanterns, 

—  Cutting  Gas-pipe,  . 

—  Disinfecting  Feathers, 

—  Vegetable  Cutter, 

—  Mole  Ploughs, 

—  Spark-arresters,  . 

—  Rotary  Harrows, 

—  Treadles  of  Sewing  Machines, 

—  Punching  Metals,     . 

—  Ploughs, 

—  Safety  Apparatus  for  S.  Boilers, 

—  Mangle,  . 

—  Musical  Notation  for  the  Blind, 

—  Retarding  and  Arresting  Gases, 

—  Coffins, 

—  Hydrants, 

—  Breech-loading  Fire  Arms, 

—  Prisons, 

—  Back-sight  for  Fire  Arms,  "1 

—  Nipples  of  Fire  Arms,  j 


J.  G.  Abbott  and  A.  Lawrence, 

21 

J.  C.  Adams, 

ib. 

Charles  Aldcn, 

ib. 

Albert  J.  Allen, 

ib. 

John  P.  Allen, 

ib. 

Thomas  Armitage, 

ib. 

Henry  F.  Baker, 

ib. 

H.  H.  Baker, 

ib. 

0.  D.  Barrett, 

ib. 

Wm.  W.  Batchelder, 

ib. 

Mahlon  Bonnell  and  I.  J.  Cole, 

ib. 

Nathaniel  Bourne, 

ib. 

B.  B.  Briggs, 

ib. 

Robert  C.  Buchanan, 

ib. 

J.  A.  Buckwater, 

ib. 

Erastus  Toucy  Bussell, 

ib. 

L.  Button  and  R.  Blake, 

22 

G.  A.  Clark, 

ib. 

P.  Ellis  Collins, 

ib. 

Garrett  Cooper, 

ib. 

Pearson  Crosby, 

ib. 

Joshua  and  Sarah  N.  Davis, 

ib. 

William  H.  Davis, 

ib. 

Robert  Dick, 

ib. 

Mason  H.  Ford, 

ib. 

Peter  Getz,                             . 

ib. 

William  D.  Guseman, 

ib. 

Henry  Hays, 

ib. 

Joseph  Harrison,  Jr., 

ib. 

Joel  Haines, 

ib. 

W.  M.  Henderson, 

23 

T.  Hersee  and  P.  J.  Bourgnon, 

ib. 

John  B.  Holmes,  Jr., 

ib. 

Lewis  Hover, 

ib. 

Job  F.  Howland, 

ib. 

J.  W.  Howlet, 

ib. 

B.  C.  Hoyt, 

ib. 

R.  Hussoy  and  U.  Thornburgh,  Sr 

ib. 

I.  t].  Jones, 

ib. 

M.  C.  Kiigore, 

ib. 

H.  B,  Knowles, 

ib. 

Philip  Koch, 

ib. 

E.  D.  and  Z.  W.  Lee, 

ib. 

L.  E.  Lincoln, 

ib. 

W.  T.  Littlojohn, 

ib. 

Cornelius  Mahoney, 

ib. 

Newton  S.  Manross, 

24 

H.  Marshall, 

ib. 

N.  B.  Marsh, 

ib. 

J.  Plympton  Marshall, 

ib. 

Edwin  May,                                        . 

ib. 

Edward  Maynard, 


ib. 
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ovcment  in  Skates,              . 

John  McCluskey,  Jr., 

, 

24 

55 

Window-sash  Supporter, 

Wm.  Howard  Mitchell, 

. 

ib. 

56 

GolJ-washcr, 

Mortimer  Nelson, 

, 

ib. 

57 

(Composition  for  Soap, 

Nelson  Orcutt, 

. 

ib. 

58 

Table  and  Clothes-dryer, 

Lewis  Pagin, 

, 

ib. 

59  

Upholstery  JVail,     . 

B.  S.  Pardee  and  T.  Rawlings, 

ib. 

60 

Composition  for  Tanning, 

S.  Pierce  and  F.  F.  Bea 

dsley. 

ib. 

61  

Ri'storin<T  Kancid  Butter, 

Josiah  W.  Prentiss, 

. 

ib. 

62  

Lasting  Boots  and  Shoes, 

James  Purmton, 

, 

ib. 

63 

Lathe  Chuck, 

Edward  A.  L.  Roberts, 

. 

ib. 

64 

Corn  Planters, 

Christian  Ropp, 

. 

25 

65 

CtieeseVats, 

0.  Sage, 

. 

ib. 

66 

Grain  Separators,                . 

Jacob  Seebold, 

. 

ib. 

67  

Surveying  Instrument, 

Samuel  R.  Seibert, 

, 

ib. 

68 

Dividers  for  Harvesters,    . 

J.  H.  Shireman, 

. 

ib. 

69 

Oyster  Dredges, 

Thomas  P.  Sink, 

, 

ib. 

70 

Saw-set, 

Seymour  Smith, 

, 

ib. 

71  

Covering  Coffins,  . 

Leonard  Snyder, 

. 

ib. 

72 

Hydrants, 

Charles  L.  Stacey, 

. 

ib. 

73 

Attaching  Sabres  to  Belts, 

James  E.  B.  Stuart, 

. 

ib. 

74 

Seed  Planters,                      . 

W.  H.  Stuart, 

. 

ib. 

75 

Gas  Burners, 

H.  K.  Symmes, 

. 

ib. 

76 

Tile  Machines, 

George  S.  Tiffany, 

. 

ib. 

77 

Corn  Shellers, 

George  W.  Tolhurst, 

. 

ib. 

78 

Spring  Bed-bottom, 

Philip  irimer. 

, 

ib. 

79 

Corn  Planters,        . 

Rufus  M.  \armer, 

. 

ib. 

80 

Hoisting  Ice, 

John  Wagner, 

. 

ib. 

81  

Sewing  Machines, 

Kasimir  Vogel, 

. 

ib. 

82  

Guide-rings  for  Fishing-rods, 

Henry  Pritchard, 

, 

ib. 

83 

Furnaces, 

J.  I.  Vinton  and  E.  Joh 

n, 

26 

84 

Clothes-ciamp,                    . 

Chapman  Warner, 

. 

ib. 

85 

Trimming  Wall-paper, 

A.  L.  Whipple, 

. 

ib. 

86 

Harvesters, 

David  Zug, 

. 

ib. 

87 

Knitting  Machines, 

Wm.  Bin k ley, 

. 

ib. 

88 

Corn  Harvesters,                 . 

W'aldren  Beach, 

. 

ib. 

89 

Straw-cutters, 

A.  D.  Brown, 

. 

ib. 

90 

Skeleton  Skirts, 

James  Draper, 

ib. 

91  

Dentists'  Chairs,    . 

Nathan  C.  Lewis,  Jr., 

. 

ib. 

92 

Lining  Underground  Drains, 

J  C  Miller,  S  A  Clemens, 

&  GH Clemens 

,  ib. 

9;^  — 

■  Rotary  Dredging  Machines, 
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ISO Improvement  in  Cutting  Tenons, 
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182 Pen  and  Pencil  Holders, 
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248 Water  Wheel, 
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253  Rods  of  Window  Blinds, 

254  Bustles, 

255  Gas  from  Peat, 

256 Saddle-trees, 
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Electro-magnetic  Burglars  Alarm,  Edward  C.  Clay, 

Projectiles  for  Ordnance,  J.  W.  Cochran, 

Slide  Valves  of  Steam  Engines,    Nathan  Cope, 


Benjamin  G.  Beadle, 

T.  G.ljeecher, 

W.  H.  Bilzer, 

William  G.  Budlong, 

S.  F.  Burdett  andH.  Still 

liCvi  Burnell, 

Robert  H.  Champlin, 


Electrotype  Printing-block, 

Meat-slicer, 

Steam  Engines, 

Stave-jointing  Machine,     . 

Hard  Compound  of  Kubber, 

Hanging  Carriage  Bodies, 

Locks, 

Harvesters, 

Fly-traps, 


Thomas  Crossley, 
Bradford  Dean, 
James  Gumming, 
John  K.  Derby, 
George  Dieflenbach, 
William  Douiin, 
C.  Duckworth, 
J.  A.  Duficld, 
Aaron  Eames, 


Platform  Scales  for  Railroads, &c.,  Thaddeus  Fairbanks, 
Sewing  Machines,  W.  A.  Fosket  and  E.  Sav 

Mills  for  Crushing  Quartz,  &c.,     James  P.  Gage, 
Bran  Dusters,  .  William  Hall, 

Reciprocating  into  Rotary  Motion,  C.  A.  Harper, 
Projectiles  for  Fire  Arms,  John  Holroyd, 

Sewing  Machines,  .  Henry  Hudson, 

Hydrants,  .  William  lams, 

Keeping  Cars,  &c.,  on  the  Track,  A.  Livin2:ston  Johnson, 
Life-boat,  .  George  W.  La  Baw, 

Sawing  Machines,  .  Sylvester  Littlefield, 

Unloading  Vessels,  L  L  Magee, 

Print'g  Addresses  on  Papers,  &c.,  C.  K.  Marshall, 


age, 


-  Paper  Pulp, 

-  Skeleton  Hoop  Skirts, 

-  Mounting  Ambrotypes, 

-  Tackle  Block, 

-  Bee-hives, 

-  Embossing  Woven  Fabrics, 

■  Polishing  Rice, 

■  Reefing  Fore-and-aft  Sails, 

-  Steering  Apparatus, 

■  Bit-stock, 

-  Churn, 

■  Burners  for  Vapor  Lamps, 

■  Stoves, 

■  Mole  Ploughs, 

■  Pegging  Machines, 
'  Auger, 

•  Platform  Scales, 

•  Apparatus  for  Cooling  Liquids, 

■  Skate  Straps, 

■  Tea  and  Coffee  Pots, 

■  Shank-laster, 
Adjusting  Circular  Saws, 
Fly  Trap,    . 

Cast  Metal  Pulleys, 
Rotary  Pumps, 
Manufacture  of  Coal  Oil, 
Pocket  Alarm, 
Steam  Boilers, 
Telegraphing  Machines,    . 
Clothes  Dryer, 
Clothes  Ironing  Apparatus, 


John  Meyerhofer, 
Ccesar  Neumann, 
John  S.  McClure,  ' 
J.  E.  Palmer, 
John  W.  Palmer, 
Walter  Ralston, 
Charles  E.  Rowan, 
William  R.  Satterly, 
Nathaniel  Snow,  Jr., 
N.  Spolford,  . 

E.  N.  Sprinkle, 
Robert  Steel,  . 

John  G.  'J'readwell, 
George  V\'hitcomb, 
Luke  H.  Ward, 
Simeon  Wood, 
R.  F.  Wolcott, 
Jean  Louis  Baudelot, 
Edward  Behr  and  L.  Free 
Thomas  Bishop, 
D.  G.  Chase, 
John  Colville, 
W^n.  Elwell,  . 

John  A.  Evarts, 
John  Jewell  Flanders, 
H.  K.  Symmes, 
Isaac  Goodspeed,    . 
Stephen  H.  Head, 
George  M.  Phelps, 
Charles  A.  Gale, 
Corintha  Alden, 


ch, 


84 

ib. 

ib. 

ib. 

ib. 

ih. 

85 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

86 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

87 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
8S 
ib. 
ib. 
ib. 
ib. 
ib. 
ibt 


430 


Index. 


71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

lis 

119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 


Improvement  in  Corn  Planters, 

Refining  Sugar, 

Compensating  Pendulum, 

■  Applying  Steam  as  a  Motor, 

Corn  Shelters, 

Shoemaking  Table, 

Steam  Valves,  . 

Girth  Buckles, 

Water  Metres, 


Ephraim  C.  Allen, 

John  Aspinali, 

Merrick  Bemis,  , 

Robert  Blair,  . 

ZVelson  Burr,  . 

Thomas  Carpenter, 

R.  Carkhuff  and  B.  Chalfant, 

L.  C.  Chase,  . 

B.  S.  Church, 


Packing  for  Sliding  Gas  Lights,    George  Clay, 

>  Projectiles  for  Rifled  Ordnance,  John  W.  Cochran, 

Railroad  Gate,  .  D.  W.  Comstock, 

Railroad  Car  Springs,  Wm.  F.  Converse, 

Churn-dasher,  .  N.  B.  Cooper, 

Steam  Boiler,  .  1  rn  i         ,  /-. 

-n  ■^       1  /-.      Ai-u     1  J-  iJuwaru  Crane, 

Railroad  Car  VV  heels,         .  )  ' 

Clothes  Dryer,  .  Munson  C.  Cronk, 

Pans  for  Evaporating  Cane  Juice,  C.  A.  Desobry, 

Pumps,        .  •  Jacob  Edson, 

Letter  Scales,  .  Thaddeus  Fairbanks, 

Sash  Fastener,  .  John  M.  Forrest,     . 

Manufacture  of  Gas,  Leonard  D.  Gale, 

Machines  for  Hoisting  Mare,  &c.,  Thaddeus  A.  Granger, 

Manufacture  of  Gas,  .  Leonard  D.  Gale, 

Pressure  to  Drawing  Machinery,  IVoah  E.  Hale,        . 

Carriage  Seats,        .  E.  H.  Harris, 

Ploughs,      .  .  J.  P.  Harris,  . 

Purg&  Cut'g  cotton&corn  stalks,  Horatio  F.  Hicks, 


Sewing  Machines, 

Horse  Shoe, 

Cider  Mills, 

Pulley  Blocks, 

Abdominal  Corsets, 

Knife  Cleaner, 

Seeding  Machines, 

Portable  Gas  Apparatus, 

Skirts, 

Corn  Planters, 

Casting  Car  Wheels, 

Straw  Cutters, 

Sawing  Machines, 

Heating  Apparatus, 

Cutting  Boot  and  Shoe  Soles, 


Wm.  Cleveland  Hicks,  . 

N.  E.  Hinds, 

A.  D.  Hortmann,     .  . 

S.  F,  Lewis, 

James  P.  McLean, 

James  McNamee,  . 

Allen  N.  Merrill,     . 

John  H.  Miller  and  Samuel  Albright, 

Charles  Minzheimer,  . 

Oliver  P.  Moran,    . 

Austin  W.  Moses  and  Jos.  A.  Springer, 

Jacob  H.  Mumma,  . 

Adrian  V.  B.  Orr, 

George  R.  Osbrcy,  . 

Geo.  W.  Parrott  and  Chas.  K.  Bradford 


Clarify'g  &  Refin'g  Sugar  Juices,  Hiram  G.  C.  Paulson, 


Cooking  Range, 

Knife  for  Cutting  Hat  Linings, 

Portable  Turn-table, 

Stoves,  Ranges,  &c., 

— Insect  Powder  Blower, 

Stump  Extractors, 

Sewing  Machines, 

Stoves,         •  . 

Sewing  Machines, 

Making  Box  Joints, 

Carving  Knife, 

Straw  Cutters,  . 

•  Gates,  . 

Hot  Air  Furnaces,  . 

Cotton  Gins, 

Seats  for  Drivers  on  R.  R.  Cars, 

Handles  for  Smoothing  Irons, 

Railroad  Car  Springs, 


William  Pellet, 

Edward  R.  Pye,      .  • 

John  Robinson, 

Josiah  M.  Reed,      .  . 

Peter  Reynard  and  V.  Varin, 

C.  Bird  Pate, 

Israel  M.  Rose, 

Christian  Charles  Schieferdecker, 

Charles  Scofield,     . 

James  Stipson,  . 

Chester  W.  Sykes, 

Harvey  Trumbull,  . 

IVathaniel  Waterbury, 

James  Whitehill, 

Ferdinand  Wuterich  &  Jacob  Koerber, 

Wm.  C.  Allison,    .  • 

Henry  C.  Brown,  ■ 

Wm.  E.  Cooper,     .  • 


ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 

89 

ib. 
ib. 
ib. 

ib. 

ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
90 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 

,91 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
92 


Index. 


431 


134  Improvement  in  Sleeping  Cnrs, 

135  Heating  Hydro-carbon  LiquiJs, 

136 •  Tjiirnps, 

137 Composit'n  for  detergent  purposes 

138  Method  of  Driving  Piles, 

139  Portable  Loconiotives, 

140 Printing  Floor  Cloths, 

141  Breech-loailitig  Fire  Arms, 

142 Reclining  Chair, 

143 Mechanical  Movements, 

144 Gauge  for  Iron  Axles, 

145 Ship  Building, 

146 Burr  Cylinders, 

147  Mole  Ploughs. 

148  Tool  for  Cutting  Cork, 

140 Machine  for  Packing  Starch,  &c. 

150  Knitting  Machines, 

151  Martingale  King,    . 

152 Metal  Hoops  on  Cotton  Bales, 

153 Nozzles  for  Fire  Engines, 

154  Ore-washer,  . 

155 Folding  Paper, 

156 Harvesters,  . 

157  Churn, 

158  Rotary  Churn, 

159  Working  Ships  Boats, 

160 Mowing  Machines,  . 

161  Cotton  Scrapers, 

162 'J'elegraphic  Machines,       . 

163 Milk  Can, 

164 Construction  of  Ships,  &c., 

165 Cylinders  for  Smoothing  Walks, 

166 Starting  City  Railroad  Cars, 

167 Potato  Harvesters, 

168  Grinding  Glass,  , 

169 Bedstead  Fastening, 

170 Harvesters, 

171  Propeller, 

172 Belt-awl  and  Punch, 

173 Fastening  for  Jail  Doors, 

174 Churn, 

175 Seeding  Harrows,   . 

176 Ploughs, 

177 Billiard  Table, 

178 Rabbeting  Wooden  Soles, 

179  Harvesters,  . 

180 Beer  Pitcher, 

181 Extension  Table,     . 

182 Operating  Brakes  on  R.  R.  Cars, 

183  Potato  Harvesters, 

184 Wooden  Boxes, 

185  -. Washing  Machine, 

186 Cultivators, 

187 Cutting  Tenons, 

188  Egg-beater,  &c., 

189 Elevating  Cannon,  . 

190 Lath  Machine, 

191  ■  Bakers'  Ovens, 

192 Letter  Envelope,     . 

193 Billiard  Table  Cushion,      . 

194 Fore-iron  for  Shoemakers, 

195 Sewing  Machines,  . 

196  ——  Billiard  Register,    . 


John  Danncr,  . 

Pearson  B.  Kitchen, 
A.  H.  Knapp, 
(Ambrose  Lovis, 
James  A.  Whipple, 
Joseph  Barrens, 
James  Albro.  . 

Wm.  H.  Arnold, 
J.  M.  Baird  and  Levi  F.  Smith, 
Wm.  H.  Baker, 
Wm.  C.  Bamberger, 
Jacob  W.  Banta, 
James  Bidvvell, 
A.  Bowers,  J.  H.  Griggs  &  J.  Wil 
Adolful  Brass, 
Isaac  A.  Brownell, 
Joseph  Bullock, 
George  T.  Bushnell, 
John  T.  Butler, 
Ji.  Button  and  R.  Blake,    . 
William  L.  Carter, 
Cyrus  Chambers,  Jr.,  . 

George  E.  Chenoweth, 
Philip  L.  Clow, 
Aaron  L.  Cornell, 
H.  Davidson, 
Thomas  H.  Dodge, 
Mdcs  Earnhart, 
Moses  G.  Farmer, 
William  Frost,- 
Rollin  Germain, 
J.  Giles  and  C.  B.  Tompkins, 
George  Hamel, 
Jacob  E.  Hardenbergh,      . 
Albert  H.  Hook, 
Elisha  G.  Hopkins,  . 

M.  G.  Hubbard, 
Daniel  Hughes, 
William  J.  Innis, 
Enoch  Jacobs,  . 

Thomas  A.  Jebb, 
Arthur  E.  Jerome,  . 

W.  T.  Jones, 

J.  G.  Kappner,  . 

John  Kimball, 
William  A.  Kirby,  . 

William  S.  Mathews, 
Louis  Meyer,  . 

David  Mumraa,  Jr., 
J.D.  Otstot, 

George  F.  Palmer,  . 

John  Patton, 
Isaac  N.  Pyle, 
J.  R.  Perry, 
J.  Pyne  and  W.  Barr, 
George  M.  Ransom, 
J.  H.  and  A.  E.  Redstone, 
Nathan  F.  Rice, 
Albert  C.  Richard, 
George  D.  Sharp, 
S.  A.  Shurtleff, 
E.  C.  Singer, 
Ferdinand  M.  Sofge, 


92 
ib. 
ib. 
ib. 
ib« 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
93 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
94 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
95 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 


432 


Index. 


197 

198 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232  • 

233 

234- 

235  ■ 

236  ■ 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 


Improvement  in  Pouncing  Hat  Bodies,  W.  H.  Tupper, 


Ploughs, 

-  Inserting  Eyelets,  . 

-  Portable  Pump, 

-  Mode  of  Advertising,  . 
-Signal  Bell, 

-  Steam  Pumping  Engines, 

■  Pumps,  . 

•  Telegraphing,  . 

•  Drying  Cloth, 

•  Harvesters, 

■  Tempering  Steel  Wire, 

•  Clasps  for  Hoop  Skirts, 

■  Cocks  for  Water-closets, 

■  Curtiiin  Fixture, 

■  Bundling  Kindling  Wood, 
Rotary  Engines, 
Type-setters  and  Distributors, 
Clock  Escapement, 
Metal-planing  Machines, 
Combination  Steam  Gauge, 
Washing  Machine, 
Bee-hives, 

Saw-set,  • 

Automatic   Canal  Bridges, 
Washing  Machines, 


John  T.  Townsend, 
William  H.  Rodgers, 
William  T.  Vose, 
Edward  Weibe, 
Joseph  A.  Woodward, 

\  William  Wright, 

Samuel  K.  Zook, 
Charles  F.Bennett, 
John  Butter, 
William.  Darker,  Jr., 
J.  H.  Doolittle, 
Darius  Wellington, 
lievvis  White, 
William  L.  Williams, 
Henry  C.  Rice, 
Thomas  W.  Gilmer, 
Charles  J.  Addy, 
Moses  Allan, 
E.  G.  Allen, 
Samuel  Barber, 
Eli  Bartholomew, 
Jerred  Beach, 
D.  Berry, 
Milton  B.  Bishop, 


Composition  Cement  or  Mortar,    Wendlin   Bleser, 


Joseph  W.  Bradley, 
Lockvvood  B.  Brooks, 
G.  and  D.  C.  Caward, 

A.  J.  Chapman, 
Matthias  P.  Coons, 

B.  P.  Crundall, 


Ladies  Bustles, 

Steam  Valves, 

Road  Scrapers,  . 

Bagasse  Furnaces, 

Generating  Illuminating  Gas 

Childrens  Sleds, 

Locomotive  Engines, 

Railroad  Cars,  . 

Harrow  Teeth, 

Launching  Flat  Boats, 

Supplying  Saw-dust  to  Furnaces,  Harrison  Doty, 

Wagon  Jacks,  .  Charles  Douglas, 

Grain-binders.  .  C.  H.  Durkee, 

A''ulcanizing  Rubber  Compounds,  Asahel  K.  Eaton, 


>  Edward  Crane, 


D.  M.  Cummings, 

John  and  Ebenezer  Davis, 


Cabbage-cutting  Machine, 
■  Cotton  Presses,  . 

Caoutchouc  and  Allied  Gums, 
Saw-mills,  . 

Rubber  Belting, 
Making  Rubber  Belting,    • 
Harrows, 

Cotton  Harvesters,  . 

Grain  Separators,    . 
Evaporating  Vessels,  . 

Carriage  Tops, 
Fertilizers, 
Door-fastening, 


Gustavus  G.  Elias, 

E.  A.  Elliott, 

G  A  Engelhard  &  R  F  H  Havemann, 

A.  J.  Emlaw  and  E.  Richmond, 

>  Dennis  C.  Gately,  . 

Oliver  C.  Green, 

John  GritHn, 

P.  Griswold  and  H.  H.  Seely, 

John  P.  Hale, 

A.  J.  Hall  and  Russell  Patton, 

Louis  Harper, 

Lewis  G.  Hoffman, 


Cut-off  Arrangements  for  Boilers,  Julius  Hornig, 


•  Propelling  Wheel, 
Coal  Hods, 
Ditching  Machine, 
Rotary  Steam  Engines, 

•  Ox  Yokes, 
Lathe  Attachment, 
Paraffine  Candles, 
Railroad  Car  Axles, 


Joshua  L   Husband, 
R.  W.  Huston, 
George  E.  In  man, 
Luther  Johnson, 
H.  P.  Judson, 
Cheney  Kilburn, 
Elisha  C.  Leonard, 
Edward  J.  Mallett, 


Index, 


4SS 


iprovempnt  in  Locomotives,     . 

—  Fertilizers, 

—  Scythe  Killcs, 

—  Harvesters, 

—  Boilers  for  treating  Paper  Stock, 

—  Vapor  Lamps, 

—  Sewing  Machines, 

—  Manufacture  of  Paper  Pulp, 

—  Horse  Power  Machines, 

—  Elastic  Enema  Syringes, 

—  Sewing  Machines, 

—  Chamfering  &  Crozing  Kegs,  &c., 

—  Guides  for  Sewing  Machines, 

—  Grain  Separators, 

—  Composition  for  Protect'g  Wood, 

—  Regul'g  Pres.  of  Water  in  Pipes, 

—  Elevating  Water  from  Wells, 

—  Air-heating  Pipes  for  Furnaces, 

—  Propeller  Wheel, 

—  Washing  Machine, 

—  Cultivators, 

—  Washing  Machine, 

—  Floating  Batteries, 

—  Disengaging  H'k,  «fec.  Ships  boats, 

—  Lining  Tanks  for  Fatty  Acids, 

—  Cheese  Vat,  . 

—  Manuf.  of  Nitrate  of  Silv.  Crayons, 

—  Centrifugal  Water  Wheels, 

—  Raking  and  Loading  Hay, 

—  Churn-dasher, 

—  Mangle, 

—  Bed  Bottom, 

—  Coflfee-Pots, 

—  Steam  as  a  Motor  to  City  KR  Cars 

—  Knitting  Machines, 

—  Making  Copal  Varnish, 

—  Treatment  of  India  Rubber, 

—  Sewing  Machines,  • 

—  Bed-bottom  Spring, 

—  Ore  Separator, 

—  Piling  R.R.  Bars  for  re-rolling, 

—  Shoe-Pegging  Machine, 

—  Sleeve  Fasteners, 

—  Washing  Machine, 

—  Cooking  Ranges, 

—  Hub  Bands  for  Wagon  Wheels, 

—  Water  Closet  Basin, 

—  Machine  for  Registering  Music, 

—  Hub  Boring  Machine, 

—  Hub  Bands  for  Wagon  Wheels, 

—  Machines  for  Making  Chain, 

—  Paint  Cans, 

—  Quartz-crushers, 

—  Tools  for  Handling  Tire, 

—  Harvesters,  . 

—  Harness  Yoke,  . 

—  Vegetable  Cutters, 

—  Potato  Parer, 

—  Gas  Burners, 

—  Breech-loading  Fire  Arms, 
.  XXXIX.— Third  Sebies.— No,  6.- 


Charles  F.  Mann, 

99 

James  J.  Mapes, 

ib. 

Thomas  J.  Mayiill, 

ib. 

William  Morrison, 

ib. 

Martin  Nixon, 

ib. 

John  K.  O'Neil, 

ib. 

William  Pearson, 

ib. 

J.  B.  Falser  and  G.  Howland, 

ib. 

Wm.  Phelps  and  W.  H.  Hanford, 

100 

Francis  B.  Richardson, 

ib. 

T.  J.  W.  Robertson, 

ib. 

John  A.  Seaman,                             . 

ib. 

Lemuel  W.  Serrell, 

ib. 

Daniel  Spencer, 

ib. 

John  F.  Stark, 

ib. 

James  Stratton, 

ib. 

L.  Taylor, 

ib. 

Samuel  &l  John  Thomas, 

ib. 

Thomas  Tripp, 

ib. 

David    Walling,      . 

ib. 

M.  D.  Wells, 

ib. 

J.  Whiteside  and  H.  F.  Crabill, 

ib. 

R.  G.  Wilkins, 

ib. 

John  Williams, 

ib. 

E.  A.  Willis, 

ib. 

T.  W.  Wilson  and  Lewis  Raymond,       101 

Michael  Werk, 

ib. 

C.  M.  Wilkins,       . 

ib. 

Sylvester  P.  Wheeler, 

ib. 

Harry  Abbot, 

ib. 

J.  A.  Althouse,                     . 

ib. 

Gillett  Bunting, 

ib. 

James  T.  Coxeli, 

ib. 

H.  E.  Fickett  and  John  W.  Summers,       ib. 

Horatio  P.  Gatchell, 

ib. 

, William  Darker, 

ib. 

A.  J.,  and  Demus  GoiTe, 

ib. 

Liveras  Hull, 

ib. 

Henry  W.  Joslin  and  A.  K.  Eaton,           ib. 

James  S.  McCurdy, 

ib. 

Henry  M.  Scott,      . 

ib. 

Parmenas  P.  Parkhurst, 

ib. 

John  Thomas, 

102 

E.  T.  Weeks, 

ib. 

Reuben  L.  Allen, 

ib. 

Seth  A.  Andrus, 

ib. 

Evans  Backus, 

ib. 

G.  W.  Beers, 

ib. 

William  Boch.  Sr., 

ib. 

Henry  F.  Bond, 

ib. 

S.  L.  Bond, 

ib. 

James  A.  Boughton, 

ib. 

John  Calvin  Brown, 

ib. 

Peter  Brown, 

ib. 

T.  S.  Brown, 

ib. 

John  and  Henry  Brubaker, 

ib. 

John  P.  Burnham, 

ib. 

Zc  Butt, 

ib. 

Andrew  J.  Chapman, 

ib. 

William  B.  Coates,              . 

ib. 

Seth  L.  Cole, 

ib. 

John  Webster  Cochran,     . 

103 

-JUNB, 1860. 

37 

434  Index. 

mprovement  in  Cooking  Range,  George  Cooper, 

Buttons,      .  .  P.  Davey, 

Ploughs,  .  A.  A.  Dickson, 

.  Detective  Register  for  Watchmen,Patrick  H  Duffy, 

Recip.  to  Interm't  Rotary  Motion, Henry  Ehrenfeld, 

Journal-box  for  Saw-mill  carriage,William  M.  Ferry,  Jr., 

Railroad  Hand-cars,  .  Henry  Fisher, 

\  Manufacture  of  Rubber  Belting,  Dennis  C.  Gately, 

Bench  Vise, 

.  Composition  for  cover'g  Metals, 

Riving  Basket  Splints, 

Toy  (iun, 

Railroad  Switches, 

.  Manufacture  of  Vinegar, 

Apparatus  for  Taming  Horses, 

, i  Grain  Fans, 

Filters, 

. Valve  Gear  of  Steam  Engines, 

Manufactureof  Water-proof  Hose,  i 

Steels,         .  •  )T.  S.  Mayall, 

Manufacture  of  Packing  &  Tub' 


323  I 

323 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

357 

358 

359 

360 

361 

362 

363 

364 

365 

366 

367 

368 

369 

370 

371 

372 

373 

374 

375 

376 

377 

378 

379 

380 

381 

382 

383 

384 


G.  A.  Gray,  Jr., 

J.  H.  Green, 

William  J.  Horton, 

Josee  Johnson, 

F.  H.  Joyner, 

Bernhard  Koegel, 

J.  M.  Lamer, 

Oliver  Lindsey  and  Robert  F.  Strean, 

William  Linton,  . 

Peter  Louis, 


Steam  Ploughs, 

Climbing  Telegraph  Poles, 

Cut-ofls  for  Steam  Engines, 

•  Railroad  Cars, 

Grain  Separators, 

Car  Trucks, 

Paper  Files, 

Hollow  Moulded  Rubber  Goods, 

. Twine  Spools, 

•  Cotton-picker's  Wallets, 

Ploughs, 


A.  E.,  and  S.  N.  McGaughey, 

J.  H.  McNeely,       . 

Reuben  Miller, 

John  Miner  and  Silas  Merrick, 

J.  R.  Moffitt, 

F.L  Palmer, 

J.  J.  Parker, 

Dubois  D.  Parmalee, 

Francis  A.  Parmalee,  • 

G.H.Peabody, 

Simeon  F  Peck,  • 


Propeller  &  Paddle-wheel  Shaft,    William  Peters, 


W'hiftle-tree  Hooks, 

■  Chain  Cable  Stopper, 
Horse  Rakes, 

Horse  Hay  Rakes, 

•  Lamps,  • 

•  Catch-bolt, 

■  Cultivator  Teeth, 

-  Cooking  Stoves, 

-  Water  Heater  for  S.  Engines, 

-  Piano-fortes, 

■  Valve  Gear  for  Steam  Engines, 

■  Shingle  Machines, 

-  Railroad  Car  Coupling, 

-  Metal  Strings  for  Pianos,  &c., 

-  Elevating  Wire, 

-  Making  Soap, 

-  Railroad  Car  Brakes, 

-  Stoves, 


S.  M.  Perkins. 
Charles  Perley, 
Gideon  Pierce, 
Matthias  Reaser, 
Charles  W.  Richter, 
William  Salisbury, 
Henry  Sanders, 
Samuel  Smith, 
James  Speers, 
Henry  Steinway,  Jr., 
David  Stoddard, 
J.  E.  Sturdy, 
Joseph  R.  Swift, 
J.  B.  Thompson, 
S.  H.  Swift, 
George  W.  Tolhurst, 
Alfred  F.  Toulmir, 
John  G.  Treadwell, 


Comp'n  for  Boots  &  Shoes,  «&c.,    Henry  George  Tver 


Lamps, 

Grain  Separators, 

Rocking  Chair, 

Cleaning  Animals, 

Canal  Ijocks,  . 

.  Drawing  Bolts, 

Grain  Separators,  . 

•  Shaving  Bark,  . 

Moving  Eng.  by  Hand  Power, 

Blind  Fastener,  . 


L  T.  Vankirk  and  Wm.  M.  Fulton 

D.  S.  Wagener, 

John  H.  Wells, 

Calvin  D.  Wheeler, 

C.  W.  Williams, 

Seth  Wilmarth, 

William  Wilmington,         . 

Martin  Winger, 

John  E    Wootten, 

Oscar  M.  Andrews, 


Index. 


385 
386 
387 
388 
380 
390 
391 
392 
393 
394 

1 
2 
3 

4 

1 

3 

4 
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138  ImproveniPTit  in  Blankets  for  Printing, 

139  Wrench, 

140 Hoisting  Machines, 

141 Supplying  Air  to  Steam  Boilers, 
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